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(57) Abstract: A fused pyrrole compound represented by the general formula (1): (1) 
(wherein the symbols have the same meanings as in the description), a prodrug thereof, or 
a pharmaceutical^ acceptable salt of either. The compound (1), prodrug, and salt are useful 
as a therapeutic agent for diabetes which has HLGPa inhibitory activity. 
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- N _ N R 8 -CR 4 = CR 6 -^^^-CR 4 = CR e -NR 6 --efcl? ; 

-r-e, R 4 *5i^R 6 ^ tKT3 * 

iy y^Xnf^ 97 A,**-**** W7 ******* YV 

75A ****** **?7*4*'* * 

5 Wb\ C^eT/^/K C 2 . 6 T;V^/K C 2 _ 6 T/V*=/K C X _.T*« 

;v) N, N- (C^.T/^/V) ,T?A C^M/W^A 

N- (C^.T/^/V) **"<*>f>K N, N- (Cx-.T^) ,*A*** 
^/K C.-er/^/VS (O) . (iJlt, a«0~2t?fc5), C.-eT/V^ 
10 C 1 _,T^^*^7?A N- ( Cl _ 6 T/V^V) * 

/V7T^/K N, N- CCx-TV***) 8 ^7^^ d- 7 ^ 

^ / 2)^31^ & ft ; 

RMS, ^SfcttCx-.T^^fcO ; 

15 R'HU ** ^ =^ ^ " A ***** 

***7K ^7t^^ *WK, Cj-.T^ C 2 _ 6 T 
C 2 _ 6 T/V*~/K Cx-.r/^^ Cx_ 6 T^y^/K Cx-6 
T**/-fA*-**\ N- (Cx_ 6 7;^) 7S/> N, N- (Cx.eT/V^r 
;V) , T 5A Cx.eT/^/^/VT^, N- (Cx-.T^) 

20 >k n, n- (Cx^t^/v) 2 #/w**^k Cx_ 6 r/v^s (o) . 

**s*T5 A N- (Cj.eT^) N, N — (Cx_ 6 T 

25 s ^aT^Cx-,7^ tp-/k 7^;v Ci _ 6 7;^/k 

«Sti61*fc»t*li^±o«J:oTj**JitW*^WTt,J:<v^ 

<£V> ; 
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#,W^/K ***7K ^V77^/K fWK C.-eT^K C 2 
_ 6 7/Hr^K C 2 _ 6 T/V^/K C^.T***^ C^.TA*/^ C 
5 .TAtf^***^ N ~ CC^aT^V) TS^ N, N- (C^.T 

N, N- ( Cl . 4 W;V) 2 */W^/K N- (C.-.TA**) 

-N- (c 1 -.r*3*f) >k d-.r^s (o) . 

10 *T5A N- (C.-aT/^/V) ^/V7T^/K N, N- (C^/V* 
;V) ,^77*^, ^77*W^A N- (d-.T***) 
7*>f*T*>\ N, N- (Cx-.T***) ,^7T*W5A C M 
7 ,^;v*^7 5A Cl _ 6 7;VW/V*^75^/^ C x 

15 nfrhM$i£ft>; 

SO.-, -OC (O) -C (O) O-, -C (O) -NR-, "N 
R'C (O) - -C (O) NR'- — S O a NR".— % -NR»SQ 2 -. "N 
R . C (O) -OC (O) NR" — % -NR'C (O) O-, -NR*S0 2 
NR b -, -SD 2 NR'C (O) -*5*tf-C (O) NR'SO.-*fe«** 

^JlWttiV^Ci-aT^/^^^^; 
25 Htt 7J-^ C l .,^P7A4A«^Bi»&« ,l * ,l;! 
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P, s*J:tfQtt, iitt, *K«*^ VP?** 

^r*^^ <7'Wb\ c.-.r^/K c 2 _ 6 t/w^k c 2 _ 6 

i/ v N- <C 1 _,7/K*A') r^AN, N- (C 1 _,7**A') 2 ^/> C x 
_ 9 T»*S4*'Tk/s N- (C 1 _.7A'*A') #/W^/K N, N- (C, 
_ 4 7/V*A0 2 #/W^/K N- iC l -TA>*A>) -N- (d-.TA'a* 
*0 */W^/K C.-eT^S (O) . (^t, attO-2T?*6K C 
,.,7^3**/*^^ Cl _ 6 T^3^^^-;VT$/, N- (C x _. 
T/V*;V) */K77*^K N, N- (C^eT/V^) ,^77*^^ C 

n^^K 7$ A #/w^/K *A>*7K aWT**** 

**A>. * h**Ss 7*h*^ * A 

=.*A,T%J. *S*r»TZ/s N-^^-N-*W§- 
A 7tW5A N-*?VV#/W^/K N-iW^^/K N, 

****A***-fA\ ****** *****% ^f^/V7^/K **** 

A,*A,7T*4*>* N, N-^W^7*^ N-***-**-*** 
^77*>f^ ***PA *P*P A****** N-*^***/*** 
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7;l^/V) N, N- (C 1 _ 4 T/^) #/W<^/K 7*-/K 

£ U ^ -x-Y-Z-^-S-CH = CH-"!?fc5il, R 2 - (CR*R 
») n-iST5/s 1-7i=/V-5-^/V-1H-1, 6 -**5/*/«>T1?tr 
y-2, 4 (3H.5H) i?*-V-3-> f'K 1 -*?VV- 5 -7*-^- 2 - 
10 **y-2, (E) (1, 4) -^T-etfV- 8 -- f 

;K 2- (4-7*~;V-l, 2, 5, 6 ~T h9 tKB tTP 1 — fAO 

3 _ (4-7x^-1, 2, 5, 6-f^tKBlf!/^-l-f 
;V) T-PtVK 2- (4-7*^^9^-1-^^) 2- (N- 

*f-fr7$S) »tVK 2 2- (N-^/V-N— ' < 

15 ^^/vr^y) 3^/vm&< ; 

i i) -X-Y-Z-iS-CH=CH-S-T?fc5!:^ R 2 - (CR'R 3 ) n 

1H _^ y y (e) (i, 4) i?r*tr^-3->f/i'*ctt4< ; 
i i i) -x-y-z-^-ch=c (so 2 nh 2 ) -s--e&5£t> R 2 - 
20 (CR'R 3 ) B -«^f/^fc^y7*f;n?li*< 

iv) -x-Y-Z-#I?5g©J:5fc£*3*^ n#l-Cfc?K R X #T5^ 

^oR 3 ^7K*-e&5^ R 2 ftg- (c = o) -A*fc«S-CH 
(OH) -C (=0) -A (rdX*A}iNR d R d ? -NR a CH 2 CH 2 OR a fc 

25 

^(CH 2 )n^p c ^CH 2 ) n> ^R 0 .^TOn^R 0 

— N S=0 . N X j0r — §0 2 ; 

^(CH 2 )r^ R ° .^(CH 2 )n^R c ^ (CH 2 )r^V 
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#R C », afcfcUT*** -C (=0) OR\-OR\ -SR\ — NR a R a 

x x tt, nr\ -ch 2 -s o*fctts-e*>*)-*cttftvO 



Ut-NR'C (O) R 3 iLT7K^JI^^^^?ift^^W^ 

mm. mm^mmo 2/2053 0***7 y? h&m)* 

h l g p a wm-rz - 1 [z-xmrnm^mmommm^ e>*ws 
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^mm\t±mwm\m^ whlgp aiifgttW5»««iW«* 

iV)^L<ft, TIB [1] ~ [22] fc^1-a0-C&*. 

[1] (1) 




io 

RMS, ^XJR^XttT^X-CfcO ; 

- Gl -G 2 -G 8 -lt -S-C (R 5 ) =C (R 6 ) ~, -C (R 5 ) =C (R 
15 6) _ s _ s -o-C (R 6 ) =C (R 8 ) -C (R 6 ) =C (R 6 ) -O- 
-N (R 7 ) -C (R 6 ) =C (R 6 ) -> -C. (R 6 ) =C (R 6 ) -N (R 7 ) 
- N -N = C (R 6 ) -S-Xtt-S-C (R 5 ) =N— Cfc* (--^ 

R 4 ti\ 
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A\t, -n (r 8 ) - (r^-e, R 9 \t7^mm^, c 1 - 6 T/\'*/ismxfcw&m 

^bTV^Tt>iV^T!;-^-efe5), -C (R 9 ) (R 10 ) - R 9 

-^u*-3t, C 3 _ 7 ^n7/l^/l^&^LT<bJ:^K - (CH 2 ). n -N 
H- Cif, mttl~4©»n?&Sh -CO-Xte&m#-?tb9 ', 



(irt, R 1 \ R 1 \ R*\ R 14 SU5R 16 «, IH-Xf«^oT, Mb 

15 ivNry-/^ ry-^t^^i, ff?^?/^ hpr^y^Ss - (c 
h 2 ) p -co-r 19 (::t% pitox»i~4cl|i?l)^ R 19 te*&g 

(R 21 ) (^T\ R 20 &tfR 2 M3\ MUX, Tkfiflf^ 



10 Btt, 
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/- (CH 2 )q 

5 /VT^y^-CfeS) 4r«MfcLTt>J:V^ -O- (CH 2 ) r -R 23 (vL 

£T\ r ft 1 ~ 4 ©ggtfifc *? , R 23 «tK^, 7?;S, C,_ t 7M^'* 

^*Xtt-N (R 26 ) (R 26 ) R 26 ^I^R 26 « > 

10 ^PtfSlilft-^^o-C, 



-?£>5h -O-CO-R 27 Crt, R 27 f*C 1 _ 6 T7V^/VT 
^/SX{iC 2 _ 12 i?T/V^T^/S-efe5), Xtt-N (R 2 8 ) (R 29 ) 
15 R 28 &tfR 29 te, W-XHiftot^**!^ C^eT/^/H, fi 

&m£^LTV^ 1 l>£V>Ty-/Vg, 7^/1^ - (CH 2 ) p .-COO-R 3 

0 P ' ftp iPH|-efc!K r 30 «7X^^x ««*t*uwc*>J: 

20 tri/svm-emWlZtlXhM —CON (R 31 ) (R 32 ) (iit, R 

/v*/vgxfte&g&^uT^Tfc£v^y-/vg , ?fc5) x«-co- (ch 

2 ) r .-R 84 d£T\ r ' ter ilU^T'fct^ R^liCj^T/V^T^ 
25 g> C 2 _ 12 S?7VV3v>TS/S, C,.,7A'3*'>'lXttC 2 . 7 7;V^*A' 
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R 16b ~R 16B .&;tfR 17b ~R 17 M3\ Mttlftot, **JSCtF\ ^n^V 
JSC*, C,. 6 7;^;H, r^/S, C ^77^*5"*, -COOR 

5 5) Xli-CON (R 31> ) (R 32 ') (i^f, R^'&tfR 38 ' teR 31 &tfR 3 

Y\ts -s -o-x«-n (r 38 ) - (r^-e, R 36 ^tK^^X^C 1 _ 

10 nlJ0Xttl^4OffiRtS)5) Tfc>52>\ £51^3: 




< j ) 00 .(HO 




(iv) (v) (vi) 

j.eW/^ c,_,7A'a*^ 7^S, = 7k^g, C 2 _ 7 T 

Sxii-o-co-R 42 (iif, r 42 & % 0,-57^^ c^r/i^ 

Z\t, -CH 2 -CH 2 - % -C (R 43 ) =CH-, -C (R 43 ') =N~, — N 

= N- S -CO-, -CO-CH 2 - -CO-O-, -CO-CH 2 -0-, 

20 -CH 2 -CO-NH- -C (R 43 ") (R 44 ) ~N (R 4 5 ) - R 4 

14 



WO 2004/113345 PCT/JP2004/008917 

a TATA'S (^ Cl _ 6 T;v^v^^;v^^iy;vSX»C 2 _ 7 T/v = ^^ 

g _ c (=u) _ N (R 48) _ =Uft=OX«=Stfc!>, R 48 ttR 

Xtt- (CH.) s-O- (**\ .ttl-30»t?fc9, 

10 0; 

R 40 &t?R 41 », RHXttJlfcoT, Ci-.r^^ Ci-eT 

/J, 3 ^XftC l . T 7/U3*V*/l'#^t*5K &5lM*R 40 RtfR 4 






Q ft-.(CH,) t- t»2*fc»8-C*>!U 

WS*tWt*J:V^ -CO-NH-CH r Xft-CH 2 -NH-CO-t 

W»-CO-> -CS-Xtt-CH.-T?*)!? ; 
20 V^i-CO-, -CS-Xft-CH r -efc9 

V,*-0-* -CH,-X»-N (R 46 ) " ( — ^ R46 ^ *»*^ ° 

V 3 fi-CH (R 47 ) -Xtt-N (R 4 ''> - (^t, R 4 '*.i:tfR 47 '^ 
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v-^mx-hz) xhz>) ZMfchxh^') x-mztizm&^v-Mk&W, 
[2] YtK -S- N -o-Xft-N (r 3 6 ) - R 36 ^7Km^X 

ZflS, -CH 2 -CH 2 -v -C (R 43 ) =CH- % -C (R 43 ') =N- % -N 
= N- N -CO- v -CO-0-, -CO-CH 2 -0- -CHj-CO-N 
-C (R 43 ") (R 44 ) — N (R 46 ) - (iit, R 4 \ R 48 \ R 43 " 

10 VX^Xh^TV-fr&XhV. R 45 &, frmm^s Cj-.TVl"*/!^ 

Stl/rfciV*) X»C 2 _ 7 T7V=^^/^^S^&5), -c (=u) -N 
(R 48 ) - (r i-C, =Uit=OXtt=St'fe^ R 48 liR 45 i^ltfe5) 
Xtt- (CH 2 ) s-O- (5t>K s tt 1^3 Oh >^V^«W:^ 

15 yaE-oflHftSjft/c^TfcJ:^) 

/V a ^SXfi C 2 _ 7 T)V a 5 J&\ fc^V^^R 40 R 4 



20 ^LTtiV\ ±IB [1] |B«0*&^tfi3-/Wb'&*K *07a K7^X 
[3] R^tfR*^ **JR-T-t?*>5±|B [1] [2] |B«©»^tro 

25 [4] R 4 # % 
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x, 



B 



Alts "N (R 8 ") - R B "B*»*^ C^m^ttW 

mtWW^TP^fcSJs -C (R 9 ) (R 1 °") - 

oT> C-t^pT/^^^^**^^ " (CHsi) »~ NH "~ (£ 



Bit 




R16b 
R 17b 






'(a') 

5R16C 
-R170 

(C ) (tf ) 



( b 1«) Off) (b3*) 



(tf) ^ («*) 




R1T9 



(a*) 



<f2') 
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hum. *B&£, *sT/X* **7A*A*k T9»*A>*s 

xh&»TV-»*s r yi^/p** bpryp** - 

(CH 2 ) p -CO-R 19 (m?, p*5J:t^R 19 «-hlB CI] fclW<?*>*>* 
-0- 2 (CH 2 ) t -R 23 C--X% r*J:tfR"tt±lB [l]fcWHre*>*K 
-O-CO-R 27 R 27 «±1B [1] tmmxhZ) Xtt-N (R 2 

8 ") (r 29 ") r 28 " sot 29 '* ^ ra-xft^fto"^ **JS^ 

Cx-.TA'*** «tf**WtfcJ:^rP-/HS, - (CH.) p. - 

wmxnmztixh^) -con (r si ) (r 32 ) R3 

^R S2 »±|B[1] kW«-C**), -CO-R 33 ^ R 33 ^-ttB 
[1] fcH*C*>*) Xtt-CO- (CH 2 ) r .-R 34 f 

y' tt-s-xtt-N (r 36 ) - r 36 j*±ib en tmmxhz) 
xhx>. 

nl*±fB [1] fe Xb&i>\ *>*V^ 

r 3 rt> r 4 # pg-r 5 gut ii^ k hrk * o ^ 




R3r w'-n x v;. v . 




O R4V „ O 

on 

A 

— N 



20 



(iV) (V) W 

{^r-C% R 37 'WR 38 '}^ R-XttHftot, tKH^ ^ p ^^ 
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42 (::-e, R 42 fi±fB Ci] tmmxhz) xhv ; 

Z' ft, -CH 2 -CH 2 - -C (R 43 ) =CH~, -N = N-, -CO-, 
-CO-CH 2 -, -CO-O-, -CO-CH 2 -0- > -CH 2 -CO-NH 
5 -C (R 43 ") (R 44 ) -N (R 46 ) - (m?, R 4 \ R 43 "&tfR 44 

»±b en tmmxhv, R 46 'tt, ***** c 1 _ B r/v^/vsx«c 2 _ 7 

r^=^^/Vt*^Stfc5), -C ( = U) — N (R 48> ) - = 
Vft=OX\t=SXh<9, R 48 ' (4R 48 i|^I^t?fc5) Xtt- (CH 2 ) s-O 

R 40 '&tfR 41 '&, l^-Xte^ftoT, *mJK*s C 1 _ 9 T^/^X«C 2 _ 
7 T^a^^/V5j?=/^-efe-5^i\ j^fSR 40 ' &tfR 41 ' ^P^-f S^fjfM 



q' (ch 2 ) t- t«2xit3^fe«3, *<f-v>m\***y&x* 

U&iStlX^XhM, -CO-NH-CH 2 -Xit-CH 2 -NH-CO--e 

20 WV fi-CO-X«-CH 2 -l?fe«) ; 

V,' tt-CH (R 4 7 ") -XiZ-N (R 4 7 ") - (ii^ R 47 "&tfR 4 
7 '" tt, PI-Xtt**ot, **iS ; 7 : Xtt*lftaB«r^^UTV^Tt>iV^ry-/^S 
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[5] Y' -S-Xtt-N (R 36 ) - (m?, R^ttTk^JB^XriCj- 

5 Z ' f)K -CH 2 -CH 2 - -C (R 4 3 ) =CH- — N = N— N -CO-, 
-CO-O-. -CO-CHj-O-, -CH 2 -CO-NH- -C (R 43 ") 

(r 44 ) -n (r 46 ') - r 4 \ r 43 " RxtR 44 \*±m ci] tm 

mX'hV, R 45 't*, **m*s C 1 _ 6 T;V^;vSXftC 2 _ 7 T^3=arv'^/V^ 
^/VgTfcSK -C (=U) — N (R 48 ) - =Uft=OXIi=S 
10 Xh\), R 48 ' fiR 48 i:^aT^5) X\t- (CH 8 ) s -O- (5£*K s 1 

R 40 ' RtfR 41 ' PI-XM:*ftor> C^eT^^SXliCj. 




&«*JifcL-Ct>J:V\ ±|B [4] a WoK7^X 

[6] -G r G 2 -G 3 -^ -S-C (R 6 ) =C (R 6 ) -XhZ±m 
[1] [5] o?V^n^m|B«©3!g^trawWb^ x WoK5y/X 
20 tt-tfiboMiiflFfcUISS. 

C7] -Gi-Ga-Ga-^S, -C (R 6 ) =C (R 6 ) - S --Cfc5±|B 

[1] 7bm [5] 69V^tl^(3liB«©^t: 0 n-/H^^ WBK?y/X 

[8] -G 1 -G 2 "G 8 -^ -O-C (R 6 ) =C (R 6 ) --C&3JL1B 
25 [1] 7!r£ [5] m^tta*fcSBfto«^n-Mfc£*, ^O^n K^s^X 

20 
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[9] -G x -G 2 -G a -iK ~C (R 6 ) =C (R 6 ) -0-T?k£JhlB 

[i] #m [5] (o^-rtim^mm(Dm^^-^it^, wpF7^x 

[10] -Gi-Ga-Gg-^^ — N (R 7 ) -C (R 6 ) =C (R 6 ) -T?fc5 
5 ±|B [1] [5] ©V>Ttl^^fB«^^lfn-7Wb-a-^s ^©r/nK^y 

[11] -Gi-Ga-Ga-dS, -C (R 6 ) =C (R 6 ) -N (R 7 ) 
_hlB [1] [5] ©V^ti^^lE^^t 0 n-/Hb^. WeK?y 

10 [1 2] -Gi-Gjj-Gg-flS, -N = C (R 6 ) -S-Tfc5'±|E [1] 

[5] ©V^^Ki|B*©«|^brn-/vfl2^» % WnK7S'm^f»0 

[13] -G^Gj-Gj-^ -S-C (R 5 ) =N--Cfe5±|B [1] 

15 g^±fF^L#5^ 0 

[1 4] _L!B [1] #M [l 3] m^i*tifr\z.m%.<Dffi&\?u~Mk&%i^ %<d 

[15] ±|E [1] #S [13] ©v^ti^^lB«©^lfi3-/Wb^, ^© 

[i 6] ±i2 [i] J5s ci 3] m^-rtifr\zmm<offi&**-frit&vii, %<d 

25 [17] MjWMX&0ftffla>fc&0-h|B [1 4] Eto^M. 

[i 8]*MiLiet!ft*ii^^^^^moaeM-t*«>s±iB ci 7] mm^mmm^ 

[19] ^^JR©^^ */y/*xp?-y > -fy/^p^y, 
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±ib [i 8] mm<Dmmm&® 0 

[20] m%ffiftmmk<DftM<D*i}t)<D±m 1141 mm<Dmmmf&®o 
C2i] mmmfemmtK -o-xyymn. x»*~*mmms j^xvyfrm 

5 * y ^tt*ii^f>^5$j: ym&hz>±w, [20] mmommm^o 
[22] mmmmmmK j>xv^, ?v 

T^/^^^i^m^^y^i/^d^^S^i^ilfmsilB [2 

10 0] fBm^g^m^o 

r/>o^x^j Jg*^ % **JDSC^ 7yilf, 3l7mm^T'fc 

^mx'&y), t^m, yo^s, ^y^ntv^, ^ 

/H, yzf^-^s sec -^/V^ t e r t -^f-jvm^ ^yf;Hs «< 
y^y^vi^ ^^y^vvS, t e r t-^y^/VSX^^^S^Tfe?3, 

*^S^brv>T'i> < 3;v>Ty-/vs (tib rry-^sj ti*i^h 

x~hMmzmm*fo\ *fc* «fc*#fcfc#K:l8fcttkv> 0 tR^ n byy 
;^o^f^ W&%%%LX^Xh£^TV-/vm, ^*!J;SXIW/v 
25 £ fife C 1 _ 6 T L T fis « £ MT s ^ 

3 - 1 Ko^/o bT>>* % 4 - 1 Yv*'s'75'jv^ 2, 3 - $Jt K 

/Vg ; 2 , 2 , 2 - h y rn^A-g ; i^^y/^ 
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rc^T/^^Sj if*, ^lic 1 - 6 iroillXfi^iT;^ ^ 
Sr^U Mitts * h*ism. sf^VS> :7n#*S/&, yr/ntfdrv'g, 
l/h^S, t e r t-^h^ri^ ^y^vKt^^ t e r X -*<V*?-jVir 

V*;^^/^ t e r t -^b^riofr/M^/l^ ^^vv^^/l^-/!' 
20 (0t-L<ttl~4fa) -efcD, ^oEiX(i^tiT*i>5^ 7^3**/*^ 
& ^h^^^7^^ -ry^h^r^/V^=/VT^ t e r t 

s^asitmi^/vglS) as$lf ifc l ~ 6 1@ (0*L<«1~4^S) 
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p tf**slJA>&^;vt fyvg, zf ^ **s%A>i£~>\<* -iVzfY *c*sj3/i< 

Vg, :/p tf/l^/Vj^/M-^i^ >f y^n tf/v*/v^=;^^VS> 
#/lstf^/l,tf2r~>m, -<y^f/V*/^=^^ t e r t-^/^/V^ 

15 fc2-fc: Kadri/ac^/vS ; 2 -Xft 3 - 1 Hb^*/^p ; 1 - % 

2-, 3-X»4-tKB^f^t;l-, 2-, 3-, 4-X»5-tK 
v*?%"Of'A'3i ; 1 2-^ 3- N 4- N 5 -Xfci 6 - 1 Kp ^^v'/V- 
£ ; 2 - t K P 2 ?VV:E?VVg ; 1 , 2 -S? t Kp ^ V^^S^T? 

P^fv^g, l-> 2-Xtt3-^oo7 , ol^;H, 2 -3U*3 -^p^e 

25 yfptTA^ l-„ 2-X»3-7^tO^P^ l-> 2-, 3-Xtt4 
-^PP^7V|£, 1 2-, 3-Xtt4-^P i E^/W3£, 1 -x 2-, 3 

-X«4-7/v^-p^;vS^"Cfc5 0 
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^/vr^y^ yotfWT^/s. /W5;S, ^yf/>r^/S 
^ow$/S, ^y^/vr^ys, ^yw^;S, ^^^r^ 

rCa-y^PT^^Kj fcWt«*»:3~7fll (0£L< f*3~6^) ©V 
15 L<ttl~4ffiT?fc»K E«Xtt^tt«T?*>5) ; -<^/>f/H6 % t7h-f/H 

f©r y (r y lv^shrw: 6~nfi, £90 
*u<(*6~i o^t?fc«3, TIB rry-^Sj kmm~?hz>) 
rry-^gj wt. ^u^i^6~i2R £«?#ScL< tte^i 04a 
Will 7 •ryj-^mm-ehz* ^ry-/vs^ ^-/p 

(±fB£H£) R^C^eT^/VT^/S (±13 rc,_ lt $?7Vt"*A'7$ 

25 



WO 2004/113345 



PCT/JP2004/008917 



;v**i/m\z#VZT V^/vmZs 7x^S, ap7;V^H (±1B rc^e 
75 (±1E rc 2 _ 12 ^7/i^;v7S/gj iP^) a»e>51tf;h,5l~6<@ 

*LV^*ft#l-6«l U0#*L<ttl~4fl) ©E0X»#&$©7/K¥ 
AB7^S (±13 rc^e^or/Vdr/V^j iR|«ftt>©^*»f 

sk vNn^^ns^ (±mtmm), c^^/^/vm (±mtmm), 0^7 

(±fE£H^) S.TJ«^C 1 _ 6 T/V^7-5 (±12 rc 2 _ 12 ^T;Vdr/VT^ 

25 /HW©&S»as#* L<«i-6fi (i!)ff4U<ttl-4fl) oHUIi»8 
«©7/i'=»:*">'£-Cfc6s 7P-;V7/V3^Sffcots 0i*.rf, -<y^* 

S'iStSftfifcS. /M3 7WS (±15 rc 1 _ 6 AP7/> 

26 



WO 2004/113345 PCT/JP2004/008917 

7*^7 5 A ynt't^/VT^/^ ^y/V75A tfV?n^/V7^ 
10 y&*f) ttZtf&tfhtl&o 

rc 2 _ 7 ^o7/v^#/v#~/V7$/gj /m= 7/K*/Hfl5# J:|B l"c 

tr?:/y/K ^-^M^/y/K -^ryy/K hyr^y/K ^b^/y/K try 
^/K tryy^/K try^i?=/K ifnj)^ trny^/v, 

20 tr^<y^=;K tf^<7^-/K ^/M^y^/K 7i?tr=7K ^-^-fet°^^^# 

25 A'^aprf e>tb5 0 

*f~7 v y /vs, b y t y y a«8 ±w b ? ✓ y ^©i^ojtiii, wig 
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r- (ch 2 ) s-o- siii~3^S^:-cfc«3, ^fi/ynst* 

yS-ett&£*i/r^Tt>J;v^j t*^^5Sittit {^til -ch 2 - 

0-> -CO-CH 2 -0- -CH 2 -C0-O- N - (CH 2 ) 3 -0-&2? 

5 r- (ch 2 ) t- (5£*K tii2tfc»3ffc!), ^fi/ySttt^yif 

WSftWtWVOj T?^fc;**l5gt LTJ*. M&tf. -CH 2 -CH 2 - 
-CO-CH 2 - % -CH 2 -CO- -CO-CO-, - (CH 2 ) 3 - % -C 

o- (ch 2 ) 2 -, - (ch 2 ) 2 -co-ft¥&m\f<btiz> 0 **ym<D%t& 
20 >-m, ^y ? n^i:±oT»^*«, immhzwm 

4I^#TT?^t5riK:J:oT, SUHSttSr^r^Wfls-Mfc (l) «r» 

-CO-r/V^/K -COj-7/V^ -CONH-7;l/^;K -CO-7A- 

-C0 2 -7^=/K -CONH-7/V^=/K -CO-7!)-;K 
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-co 2 -ry-7K -conh-7 y — -co-iii, -co 2 -ii 

g| % -CONH-lil mr^/v y 7*fr~/K ry-;K ttMtt* 

5 7 till, -PO a H 2 , -SOgH, -OPO s H 2> -OSO,H^T?f^$ 
5 jft,Tt>J:i\K -CO-tfV^f-uyyy = -/H^ -C0 2 -#y 

-co-^y^^vy^y 3-/^;r;^;n-f/^s, 
-cojj-^y^^i^v^y^ -/v^e- j p o 3 h 2 ^ 

(2) {k&Ql)<DTK y&fcttLX* -C0 2 -7/^;K - 
10 CO-7/^=/K -C0 2 -7/^K -C0 2 -7 5-/K -CO-7IJ 

-/k -co-ill, -co 2 -^ms (^t;v^k r/v^=/K ry-/K 

7$;m, 7^;tas, -po 3 h 2% -so 3 h, -opo 3 h 2n -oso 3 
h^-CE^^^X^J;v\) % -co-^yxfvy^y -co 2 - 

15 #!Jxfl/y^!)a-;^I x -CO-^!)3:fV^!J3- / vct/7M/H 

-P0 3 H 2 ^aSft&Lfc*>£\ fc5V>f* 

(3) -fb^O^/V^^^S^UT, 7;^^^i, 7!)-/^^S (^T 

20 ;V3^^ #/1^3rvvl^ 7?;S, 7 5;tiS, -P0 3 H 2 , -S0 3 
H, -OPO a H 2 , -OSO s H^T'fim$tb-C^ £V\,K 

-/HftgxttaK y ^ y =-/we / r/v^/i^-x/H^S^E&Lfc t> 

*»9Hfr£» (1) tt, |S*ilTm*>Dx «*.tfHLGPa|a#», *f 

25 M»liuttl-es>5. 

tf^ ilf-fifeA-A^fc 9, mtlOmg-lg ©I5HT% 1 0 1 EIHftllia**!! 
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Mill mm. miw* mmrn, m&m, mm, %*m. mm. 

*£Hfcfr4b (1) fit b J: % t h&*0>JM(K M?LIM?L 

io (i) }4 N mnwmvftfrtix^z-wtottm^ lmxum. 

\t. "sV/^Zf-V. zfy^xp'J-l/. 7b;> 

. <D®9^fcSo 4>*v ymfflk vxiz^yxy ^ft^ 

25 #We>jh/3. 

*»K#e>tt-n*-eaFS*!?l&a3!li:^*ti'WJ5c^ofcHLGP a 
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-G x -G 2 -G 3 -^\ -S-C (R 5 ) = C (R 6 ) a>0 

R 4 ^-C ( = 0) -JSDXfi-C (=NH) -ID (5£tf\ ^Dte5$ (a) ~ 

(g) x-mztizmfrbmtttizmvhz) xh^it^om^m^^xs^ 
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» Ri * . R 1 

(1-2) (1-D 



32 



WO 2004/113345 PCT/JP2004/008917 
5 X© 1-1 

(2) ^s^s^^^*, &s©#&t, n, N-i?^^/^ 

/wn' (dmf) tSiS^^5^i^i«? v -^ (3) -e^tuMba^ 

• (THFh ^tf-^rlJ-^ 1, 2-^ f df^^y, &^<D^-T;V% 
■ THFT'&S. 

S^Mttil^- 1 0 0X^5 O'Ct?, &£L< It- 8 OV~MM.X'hZo 
20 Igl-2 

l, 2— s?^f*^*^^ i;^yAf©x-7/^i^?/'-;K 
^^y— /u*T»fc5o 

g^tffl^SMi Ltlt, M !7A N y ??A^f<D 
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KJsSJa^ttii^- 2 o'C-s otre, #£L< tto^&m-efcs. 

5 £J&l#WW:aIfir 1 2 4 0* b < tt 2 1 2 B*|B|*Cfc 5 e 

Igl-3 ' 

5lIll^'Cfe5o -#5£ (4) «$^5^«»Sr*jKf "CS^$*5 
rtfcJ:!?, -ASst (5) T?£$ftSte£*<S:#5 5. 
S&fc/Bt^Si&S&fcLTBu so^y, Y;v^y, ^Mf->\ **sv 

SJ6?SJEtt5iff- 1 0lC~2 0 0t^ fiP*U<l4SjB-l 5 O^CT'fcSo 

3 0^~2^ra-efcs o 

15 IS 1-4 

(5) T*$*vSfc£***Jfc^ &£©#&T, 
£»K -IKS: (6) •C^§tiS^«S:#5^i:36S«5. 

1, 2-i?y h^rc^y, $?^JJ A^W^c-tVi^&K ; h/V^>\ 

itmm, 1, 2-^OPX^^0/M3^y^l ; »*/-;K 
^ yy P tVV7;Va-/K tert ^ — A^fOTA'a- /I'SRSSjR ; T± h 

25 So 
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xni-5 

-jR-S; (5) -e**ft*fc£**r*!lt<t\ «36©#4T, (7) 
5 tiZ4k&mtBi!&£^:ZZk\z3:<9, (8) ■C*3*t<5fc'fr**r»*:: t 

Ej&KBv^jftSfc uxtt. &m<bi- h y * a % amfc* v v&m<o 

A t e r t -^f**/K*©T^# U^IT^^^K ; a-^f/Hlf9A, 
10 s e c-^/HJ^^A^^T/^/vy^^A ; JJ y 7"n fcVVT 5 h\ 

k ; rn.rn.-r v v *? a n y * &m<oT>v% y ; b y ? 

h y >^a, *»-fk* y ^^m<orjvij v^m^mitm mwti- b y 

l, 2-i?y h^^jjr^ i?^y a^^ji-t 1 /^^; h/vc^ 

fc#* v 1, 2-V?uxi^?y^(D^n>f>?kt&M. ; y */-/K 

^ yyo tVVT/V3-/K tert -Zf? J — )V^<T>T — } 

^/K MM^/K ^f/^o^7/v|^i;7tfy N dmf s s?y^ 

S^»«J*5i*-5 ot^s ox:x% #*u< wt-2 o*c~^m-efe5o 
i u 0* u < « i mm~ 2 Rtra-r?& s 6 

Igl-6 
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ufti-siflMlfcLT, -$5£ (6) xmistiZik&yok-^ (7) x~m 

iii-7 

5 -jRj* (8) (1 0) 

KJ&$*5£*fcJ:»K -JRS: (11) ^^5^M#5r^5t'|§ 0 

10 4mm, 1. ; ^*/~/K 

-f tVl/T;V=i-/K tert -79 J -)\^<DT fr^—J^Wm. \ IBfc* 

IW**77K &M7'?^<D=LXT;l'% s &t&;T±h'y, DMF, i^^^ 

15 0^-1 0 OtJT', 0*L< 0 , CTf*>5o 

£J5&B#IHJB:jI#0. H$|HJ~2 4*IB^ 0£L< ftO. 5^ra~2^T*fe 

Igl-8 

(9) ^SftSffc^fc&i&jffi** m&m<D#&T. do) 

RJ&KR^Zfepkb LTf* N Mtlf, 7VK THF, >\ 

1, 2-^ h^^^y, S?^y A^O^-tA^^ ; ^if^ 
^*i->, *i/l'>!$<Dfii4\:fom%&1&;*S?Kv*fi>'s ^pp*M, egg 
25 fagtt** 1, 2 - i?^ o ax^y^^/No^y^i ; ^ y/n ^7^=-/K 
tert -79 / -fl'tg<DyjV=i-;vmmm ; »Bfc*?vK ffl&^fvK *Ml7 
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*r<£*-T?%, 1 -t Vn*i/<<v*S hV T*S—jy—MfrVi (HO B t • 
H 2 0) tl - (3- -fn\£)V) - 3 -^fvl^/i^i^f 5 

5 Ktttttt (EDO h (Dm^t>t jWJ* LV\, 

K^«a^f±ii^-2 0^-5 o'C-e, 0*l< faoTc-^ircifcSo 

EJfcl*IHtt»fc 1 4 8 ft|W<\ 0* L < it 2 2 4 fcffl-efcS. 

Igl-9 

-jRsS (11) T^ftSfl^fc^i^ iBt^ai&EV^ -jRS; (12) 
10 ■CSftS-MSfls^iSJSS'ftSrfclc^t), l^^©-otfc5-^ (1 
-1) ^$ft5te^3r#5££as , T?t5o ffi* A-X^ii*T£i2: 
Sfcfcfctt* &g&J8V>5r.fcdS-et5 0 WilSJ* (12) fc*5^-C s X 

S&fcJBl^^* L*CH\ 0!l?Ltf, $?:*?vWn*-7VK THF, iWrf-^ 

l, 2-^ hdr^^y, i?^y A^©^— 7vWSi«; ^y-tf^s 

fldftSK 1, ; 4 yfvUA'Tfi'a—A'^ 

20 text -79/*- /l>tg<D'TJl>a~-fl,%mM l ft»3t?7K 9vK ttBfc:/ 

^/Mg£>^*7VV3l$« ; T± by, DMF, S?**7kX/t'**5/K*0Sttfc 

DMF, THFtfc5. 

25 mnm&M^zxmm •eR^zm&m-?*>ti 

t££<, %<Dtp-?h, 1 - 1 Kp ^^y / f P 7/-/^-*»» i 1 - (3- 
{V* *}-)VT % / ) zfn \?;v) - 3 -^^H^*M ^ K&Efc& h <DUfy&t> 
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zn&s$mnmi$ 1 0 &&±* l < « 1 u$ra~ 4 8 «pw^ ± «? 0* l < \t 
5 u<» 3 ^w^i sftiwe&s. 

16 1-10 

(1 1) •e*3ft*fc***r»*l«t\ -asa; (1 3) -esisns^ft 

i«jfls«S-«©-o-c*>*-jtt5*: (1-2) -eaftSiis^ttSrW 
10 srtas-ets. 

1, 2 — n y%T<D/^& -i? y&Wlffli ; & J — /i-s / — A\ 

15 -fy^P tr/VT/V=— tert j]sm<DT/V=i— ;V%^^ ; ffiWt^ 
TvK tt»^^K »»^^©^^*»«E;T-feb^ DMF, 

20 S&B&IBttSfiro. 5^W-4 8«?WCx #*L<ttH$IB~l 2l$We*>5. 
ig 1-11 

-JKS; (10) Tf^tiS^^Sr^iSE*, «<gtf!&J|^-C, -«!■*; (12) 
«£;h/5ffc^4fc£ffi£SJ&S*S£ fcfcJ: 9, -jR5S (12') •C&StuMIs 

25 ^i&fclJlV^^fc LTf* v mtf> i?rc^3i-y^ THF, S?*-*f->\ 

fc^s 1, 2-^onx^y^©/M3yy^|; ^y^n ^/VT/va-zK 
tert /Mf©T/ua-^3Ri£jHIE ; ftlt^/K @^BS^^/K ft*^ 
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?A4tff>=.x?-fi>lktm ; r-fc hy s DMF, ^^^**i/F»Ollti 

LV^jfttts DMFT&5. 
Rj£fc;S^5«'g*!l£LTB\ afc©^/?- KHHME t^ny K«fe, 

fi«t<, t> s 1 - 1 Kb / h y 7/-^-*ft* i 1 - (3- 

10 £J£l#ffitt»ftll5IHI~4 »*L<f*2^W-6^raT?fcS. 
1-12 

(12') T?£Sft*te^&»«t<K ffi&m&M^X, -mX, (9) 

•c* $ ti 5 fls^lfc i mrtia*), a ft-fb-fr* © - o -e *> 5 -«5* 

(1-1) ^*Sft5ils£*«:#S£i:#T?#3 0 
15 £&fcJSV»5*jfcfcLTW\ Mtfis 5*e^aoi~ tvK THF, *?**V-Z/ S 

i, 2-i?^ b^^^y, s?^y j^^-tw^I^ ; ^yif>- N h/v^y, 

fcRM* 1, 2-^PPx^y|©/NP^y|i|;/fy/n^r/i'3-;K 
t e r t -^^/-/^©T7W3-/V^^ ; W&tx-f'A'* WWttf'A's BWfc^ 

25 ^©tp-Cl>* 1 -t Ka^MV)/ hJI7/-^-*ft«i 1 - (3- 

R&Mfciift- 3 0*0-5 o^ci?, 0^ u< «- 2 o e c~^mr*fe5o 

39 



WO 2004/113345 PCT/JP2004/008917 
— «W (1) <f\ 

— G t — G a — G 3 — -C (R 6 ) =C (R e ) -S-s 

r^s_C (=0) -iDXft-C (=NH) -^D ^DJ« (a) ~ 
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32-r 

5 T?#5 0 

10 1, 2—5?* h*^?y, *sjrv A*v>^~7fi>Zkim*&¥ifb*iZo *S 
s*a«»3i*-2 oxj-s o'c-e, #£L< 1 o t c~^jfiT*$>5o 

SJS^raiia^l^M~l «P*U<tt2^M-'8i^MT*>*. 

Ig2- 1 

15 3i^O»ftR^*efc5o (15) •C**ti6ft'g*Sr«JSEf , »^J4: 

%^XRfc£ltZZ.k\z£V) > (16) T?***uSfl5«ft*«r#«t t^T' 
#5. 

20 s&fcEi^jg&ii/cH:, ^np^^ ^t3T3^A N mmb 

tFP77V (THF), v^^rf-V. 1, 2-v^ h***-?^ 
©ji-x^^ ; -O'if Vs ^t^A ©^b**3R» 

25 LV^&lftWu ^on^MTfcSo 

sjsi*nat±a» 1 1 oisisn?, 0£l< teif$re~5R$ra-T?&5 e 
1M2-2 
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-«5£ (1 7) 
X@2- 3 

«5£*&l©Igl-3 ilBI«{CUT, (17) ^^Mb-a^tf^ 

-jR5£ (18) •C*$H5fl2-a**#5r2:*"etS. 
5 1M 2-4 

£&3£;fr2fc 1 (OIM 1 - 4 £ mm\Z LT, -#5S (18) T^ftS-fb^^s 
-#55 (19) T?*§ti/5fl:^Sr#5ii:^"CtS. 
X@2-5 

»3t*?fel©XSl-5a:I^«K:bT % — (18) -CSSiiSft^i:"- 
10 ^ (7) T***Ji«ft*#SrgJK**6ri:li:J:!)^ (2 0) 

X@2- 6 

S3t#Sfcl©Xgl-6 iElflfcfcLT* — «5£ (19) T?^ £^5^-8^2; - 
^ (7) "C*$^5^»SrRJ6**5^i:^J:D, (2 1) X*mZti 

15 *fl^4&«r#5 3. 
X@2- 7 

$H3£#Ssi<0xmi-7 ^SIicl-c, (20) -e^ftMb-S^- 
(10) ■C^§^5fls^«^R«S*5r2:K:J:9. -JRS: (2 2) T*^£ 

20 X® 2-8 

K3fc^fe i ©xm i - 8 i UT, -JRS; (2 1) T?£$*b5flS<Mfet:- 

^ do) -emztizfc&mkRj&z&zzbfcz*), (22) 

X5g2- 9 

25 81*ftlOISl-9iPI«(CVTv -«5S (2 2) T?£$:h,5fl534&«:- 

(12) is frZik&yo 5 zk\z£V), |^b^©-ot?fc 
S-/K5« (1-3) T»*§;h/5fl^»&»5wfcj&ST?t5, 
X@ 2-10 

|H3S^fel©XSl-l'oi:RI«^UT % -jRsS (2 2) t&Zin&ib&mt: 
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(1-4) X~i£i$*iZ>tt i &m*%Z>^b&-(:%Z>o 
Ig2-1 1 

5 agji#8: 1 ©Ig 1 - 1 2i|H^^UT, (12') vm^Mit^m 

%-WL&. (2 1) T^£ft5te^fc£jS£iir5£fcK:<J:?K S^b^o-o 
T'feS-^ (1-3) *e^$ttS-fb^Sr#5^i:^T'#5 0 
3 

10 JfcoT, 
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R\ R\ R 3 \ G 2 , G s , R 4 8 ft&tfSlD ttt&flB CT?fc 

5 IS 3-1 
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IS1-9, 1-10, 2-93tli2-10T'#?,Jlfc-fS; (1') (~ £T\ 

(i') tt-jRS: (l-i), d-2), (i-3) xti (i-4) tmz 




r 13 '^, r 37 "^r 38 " fcisurefcs); R 48 teR 46 il^-C&5) 
10 &»fe©-oT'fc5-US (1-5) T?^SJxS^^Sr#«r 

SJS^V>5^iLTtt, Miff, ^rc?vV:*-7VK THF, 

y^P f/WT/V = -/K text -Zf?J— /V^<£7/V = — ; ftftfca 

3vK SWMTvK »f/^©i^f/^ili;7th^ DMF, S^f- 

20 3jcS«»Cj3Jt5&*LV^iSEttx DMF, THF b7kk 

^y, 1, [5. 4. 0] !^>"7**-7-^^©^ra^ 
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X@3 - 2 



-li^J&SJKkft-riifciO, 169^*©— o-CjfeS-jRS; (1-6) 
IS3 - 3 

io (l ') -et^sft^H, HDas 



-una; (i-7) ^asftsfc^s^stifls-ets. 

<< y?v ^7;Va-;K tert -7?; —;V%§> ; SH&c- 

20 5vK »BM?vK ftH^f ;v^©x^f /^^l ; 7t h y N DMF % it*?- 
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LTtt, 09*.tf, akttiW h V V by ? A, y t> &m<oM 

m%M; hV^^T^y, 1, 8-^Tift'->^o [5. 4. 0] 

asiasttji^- 1 o *c~ 6 o «ct?, l < » o e c~^m*efc 5 0 

K*l*Wtt»frll*ro~l 2B#Wt% »*U<»2«rM~6l*IWC*)5. 
Ig3-4 

(1') T?££ft«fl5£4fc©5*>, ^D^S 



kK£*) s BW-fb-S*©— oT?fc5-jR^ (1-8) £ ft* 3 
15 KJ£fc:fllV^$$&£LTf*, i?at^3;— 7VK THF, ^tf-*f-^ s 

yf y^U ^7/Va-;K tert -79 J ; 
20 5vK ffift;t?7K H^^A^pOz^A'SiftK ; Tir DMF, i^^ 1 
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E/Stagisilflt- 1 o^c~i o o<c-e, #£b< &o < c~^refc5 e 

SJ^^^a^3 0#~1 2R#ra-?s f*3 0#~6B$RST?, 

5 If3-5 




10 (ai), I^HiC-oT-fcS-jR^ (1-9) "?$tztiz>fc&to&&&zb 

M^ftil?! 8 0*0-3 0 O'Ct?, 03;L< f*l 0 0^C~2 0 

a^ra^M^ 4 u#re~ 2 4 #m-?s ^tu<(t5 r$k~ 1 2 n#ra-cfc5 0 

I§3-6 

15 (1 ') x*mtstiZ>fc&®<Doh. MD& 



(«^.«, t°y^ hv^^T^i/, mwt*mi-iyv^) 
&< , tiki- b y 2^2? %H^xmk-rz>^ t 9 

-o-efe5-|gS; (1-10) -C&3ft5fc£4&«r4§'5£fcas-eS5. 
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famMBs 1. 

>fy^olf/l/7^3-/K t e r t / — /V4f077U=» — 

5 -rSii^tSo #£j&fc:|8tt5#*L^»jKttx thf, ftK^^b< 

. Ater t-^^K^OT/V* y&JiT/l^^K ; n -^fvvy A % 
10 s e c-^^/Vy ^^A^OT/V^/Vy ; y ^-$r A^-T V 7* \?)VT % h\ 

1-hD >>A7^ h\ pf^A^ h y ^/^yy/vr^K^T/v^y&JSTs: 

h y !> a % TK^t* y v^<DTsi-3iv&m&Mim ; mk-r v y 
15 y ^^©^^^T/v^y^jRiS; y y&^by y^m^y^^^o 

1, C5. 4. 0] 

o c c~i 0 ot:-e, #sl<h:o*c~8 cct?, &*l< 

20 Hto , c~g?&-e*>5. 

Ig3-7 
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yya tr/VT/V3—;K teit - ^^y-;vf07;V3- ; ftSft^ 

5vK SBft^^K &WT7<?/l'*$<D^X?A'%i®1& l DMF, i?^ ^ 

^©f'-efcs l-fc Kn^r^y^hyr^^/v— TKfPlbi: 1- (3- 

15 

S/S^ra«ii^5^K~2 4I*M-C % 0£L<iil 0I^W~2 OI*MT?*)So 
IS3-8 



-Gi-Ga-Ga-fi, -C (R 6 ) =C (R 6 ) -S-T'fc*K R\ 

r 2 , r 37 '\ r 38 " immbmm-e&Zo 

HW.2-9X*'&<btltc-®L#, (1*) (1') tt-jR5£ (1- 

3) £IHDT?£>5) T?^$tt5-fb'a-«©5t)^ ^D^S 
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5 &m^74 \?%m^xm\:irzz tizzy, i»feo-offe5-^ d 

-16) ^£*i5te^&#5££3ST*t5 0 X s iUT^U<ij:pif 

(THF) N S?*-*f->\ 1, h^^^y, *?? V tvi^ 

io ^ ; h/i^y, ^ri/vyfo^toi^^I ;^bp 

I;7th^ N, N-^^^/V^/Vi^T^ K (DMF), ^^^/V^/V^^V 

Ate r t-^h^'>K^OT^y^JRT/V=^^K ; n-^f;Hlf 
20 sec- J) f ©7^^ JJ f ^ A ; !)A^y/pf;V7U\ 

i-hv <7ats b\ y^At?* h y * y ;vt % wot v &mr § 
k ; sm-r h y ? a, y *?km<oTfr% y ^m^mm ; ^tk^^ h y * 
a, uwm^y^^(oT)vij^^mdm^\im^)^-^^ isomer 

25 y ^Af©^^^i7/^ y &jr& ; y v y £ a, y y 
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1, 8-S?T1flf^P C5. 4. 0] VVf-tJ-l -^V (DBU) $S©^P» . 
Sffci&gttilfr- 2 or~3 0 Ot^ #£L<«6 0 C C~20 Ot-C&So 

£ft*nar*att i ^r^~ 4 8 hmu l < « 2 2 4 i$ra-efc 5„ 

5 X5g3-9 




WO 03/06874 3#m«V^^Lfc^* (2 3) &T*fe h^*®*tt 
;^P7-fKf^nn^MTOT, affoSWPKU: Dft-fr* (2 4) 

(2 4) &^Km&'£tt®m\z®mv 

fcm. fl^to (2 5) trip*.* EJ&ZikZZkXLJ: !K l»ftW-oTfc5 
15 -jRs$ (1-17) X»m£tiZ4k&V9&mzzb&X*%5 0 
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1, 2-^ f^i^y, ^HfCx-f/«;^^ h/v^, 

1, 2— ^nnx^yfo/NO^^i; flflfct^K SElMTvK 
^^/V^tO^^^/V^^li ; T-fe h^, DMF % i^^vl^VJfc^K 3* 

io v^j^{* % im-cfcs, 

£jc&*&£}*ii3t4 or~3 o ot^ &*l< ne or~2 o otJ-efeSo 
Kj&R^fsiim i mm- 2 4 mm, u< « 2 mm- 1 2 m^-eks,, 

15 fto"C, 
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•nh, + rf 




(5^ G 2 , G 8% R\ R\ R 8 \ R 3 \ R 40 &tfR 4 MtStfflBi Rlil 

"Cfc^ bocltter t h ^V*/HJ?-/H;7?jb5). 
Ig4-1 

5 Igl-7^lil-8 t^m^VX^fMt-^ (3 1) -e&S*l5fc£» 
*i:-jR^ (3 2) T»**n«^«Srs XSi-9kBI*4»'frgrt:K#i-^ 
fcfcitK -jRS: (33) ■C**Jt«flS'fr4lJ*#*ii!Js*C*a. 
IMA- 2 

-itt* (3 3) •C***l/*fl5'Wfc©t e r t h ^rV*^^/l'3ESrift (09 
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oT?*>5-jK^: (1-12) •e*$ft5te'a*«r#5rfc#*et3 0 

^pp^A, Bttflsft*,. ?nv*->"V>^ 1, 2 -S^ n ncc^ 
Oap^^I ; * ;K ^ y^p fcTA'T/ua — ter 

Tfrfiy&mfrmim k Thy h**sh\ #vv 

15 iter t-^b^->h^<DT^y^mT^^^rUV ; n-^i/f^A, 
s e c-^/vy^A^T/l^/vy^-k ; y^^A^yyntf;VT^ h\ 

Thy k> yf^At'x h y ^f-zi^y^rs k^©7;^ y 

k ; mmi- hvv^ mt% y vj**&<dta'% v &jr£&& mm*mi- hvv 

20 hyv&, im^y^^<D7;vijy^m^mtm-,mmi-Yy^^ mst* 
y $j±%<D$;v#yMTfr*y&m)&; yy&Thvv^ y^«#y p-m*® 
y ymr/i-xy&mm.; byxf/vr^y, t°yi?^\ N-^/we/v-^y x> 

1, 8— ^rU*lf^^a [5. 4. 0] !?^-7-xyf©||iM^i 

rf e» *k »* l < ^ h y ^5vvx 5 ^5, 
25 0 < c~ 1 0 0 x^x\ u < f*^i&~ 6 0 'c-cfc 5 0 

sjSNPWtta^ 1 4 8 r*iwc % u < « 1 2 5 r$w, * d &$. 

L< tt2l*W^2 4I*W*C*>5. 
X@4- 3 

Ig4-2tifiat, (3 3) "C^frlSffrS^© tert-^> 
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(i-i3) 5o 

5 114-4 

-JR* (3 4) T?«3;ft5fc£4bfc, 7* h= h !> A^-C-jR^ (3 5) -?* 
£ftSfc-g^fc£jS£*5 3.fcK:J: !9 S (3 6) T*&*jh,Sfc'£4&&#5 

rims. 

10 sjsi$re«ii^ii$ra~i o^t, 0*u<«2^ra~5^-efc5 o 

Xg4-5 

xmi-9t^-UT, -$5£ (3 1) -C^SiHS^fti:-^ (3 6) 
•e*$^5ft^»4rS***SriH:i5, -«5£ (3 7) 

15 IS4-6 

(3 7) ^aSsfcSte^fclftK'K £S©#£T, **?>*&m& 
i69^«©~oT»*>5-iRS: (1-14) -?%£tlZ>tt,&%)% 
20 K^^V>5^i: Lttts ^a^/Wn-fvK THF, 

*;/ N ^pa^yv^,, ^pp^yify, 1, 2 -i?;? n taai^ylg 

O^n^fy^W-B ; /K =-9 J~fr^ ^ fcVvr/v = *-/K ter 

25 t / -^©T^a-^^l ; DMF, i?t ^vWWsfr^ V K% TK^O 
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Ate r t-^h^K^T/l^y&MT/l'a^K ; n-^/HJ A, 

5 k ; h y y ? m<oTfr% v &mmmm. mwm-f vvv 
a* ^TK^y ^A^T/^y^ji^*^;7k»y^!>A, 7K^b^- 
y y y&jS7jc^fbt> ; mw- vvvj*. mm* 
y v&e£<Djj;v$vwtT;i>iJ v ; y vft-t- h y y y^y ^a^o 
y ^T/vtf y &Jii& ; hy^^vr^y^ t?yv^ N-^/v^/vfcy >\ 

10 l, s-^riFif^ta [5. 4. o] ^T^-r-^^c^aM&^a^ 

Iig4-7 

15 -jR5£ (3 7) T^S^Sft^fc&IK'K (fllfctf, ^7 

g^b^^-oTfeS-^ (1-15) X*m£tiZ1k&%>Z®ZZk& 

^po*;^ % mmt&iM, ^n^y> 1, 2 --y* n p y# 
©/NP^yl^l ; i^;-^ ^y^PfcVVTA^-^K ter 

t -7 , ^;-;^©7/^-;H^I ; dmf, ^f/w^^^K, fc*g<D 

58 
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££l$rattffl?fril$fRJ~l 0 BT, #£L<#1 B~l 0 HT, «k9ff*L< 
141 0-3 0T*fc5„ 

f^x -Jft* (i-i5) -emzti&to&m «au R 89 5) 




(1-15- ) 

(1-15') -CjR^tbS^*^ ^-fb^T/^^m^hy t>A^i?OM7n 

^NH 
— N I 

o 

I@5- 1 
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(50) (51) 

5 wc££&fi5J:fcfcJ:*K BWft^o^Mfr^-o-cfcs-jK^: (5 1) T* 

-fy^n t>7;V3-;K t e r t y — )V*§<DT }V^~-jv?$MWk ; 

^saAtta^fr- 1 o^c~6 ot\ »*L<ttot:~&»T?*>;5. 

XS5-2 




(52) (53) 

(sStK #!B#ttttlBfc|lllllT*>*) 

(52) t&zti&fc&m&mm*. %mm.m wz.fi, ny&y s t> 
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SJSfclJBV^^t LTtt, m*-\f, V^/^-TsK THF, i?**Vy, 
5 1, 2-i?t h*i/^?y^ ^(D^-T/^&t&^^y-Vy, 

~-*Vy, ^yvy^fDmtim^m ; ^no^y> ^no*M N M 

Hi^f ; 7t h DMF N ?vw* K, 7k 

10 *5»j-<504LV^jKtts h^*y?*5. - 

£j£M£}aiI?£-2 0*0-1 5 0*0, 02 L< 1*5*0-7 0WhZ> o 

IS5-3 



15 ^IB-^fiS&IBilHia-efc^) 

(5 1) T&t£tl&{t&llB&mti¥s II©#STT^t> 

(5 4) tg^^b^mr^s-c^s. 

20 1, 2-^^ h^x^y, ^nf©i-f/^l;^^ 

^z-y-y, *isyy^<Dmfc7kmm®m;i?**v*fiys b& 

i^i^f /^©x^T^^l ; 7t h dmf, ^^vi^/v*^ h\ A 
S^»^V>5^i UTS, 0Jx.f^ TK^b^ h y 7^, TK^b^ y !7A4gtf> 
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At e r t - / b ^-^ ^©7^* 3 il7^ 3d f ^ F ; !Jf!)^y/nlf 

/vrs k> ^* h y i> at ? Kx y^Ar* hy ^/i^y/vr^ k^t/v* 

Ig5-4 



est*. G-^temmkmm-zhz) 

10 (5 4) £*i 5 ft-a-* tret's m©#^ETx RfoZ&ZZbKZ. 

0. (5 5) t?^$tt5^^^#5ri^-e§5 0 

Rfe^m^zmmkvx^ mz.^ v^^-t/k thf, ^^rf-y, 

15 fl^Hf, l, 2-^nnx^y^/NPyyM;^y-/Kx^;-;K 
y^ta tVkT/V = — /K t e r t - ^^/-/^©7;P3-;«I ; gfc^ 
?VK #SI*?7K ^•ff'^'D^^T^mm I T± hy. DMF % f- 

1 2 4 mm> &t. l < » 2 i*m~ 1 2 u^ra^s, 

25 «3fc6rfe6 
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X- 

5 IS 6-1 

Ra 

R R r 1 Ra 

<3V> (62) (68) 

(^G^ G 2 , G 3 , R 1 RX^R 2 }mW,tmmx-h^ Raft, 

c 77^*/vg£fcf*at&s£;ir l-c^t<& j^7 y -^s*c 

is 

(6 2) xmztiz*mmk£i'V9%nz>zb&x'%5 0 

20 1, 2-^ h^V^*^ $?^i> ; -<>iiy s hA^x.y y 

^<*iJ->\ *isvi/^<Dm\rtmWfci&\ ^pn^y, ^pp*/^ ram 

fb^Ul, 1, 2 - S?^ d ni^ ©Any ; ^if ;K 

63 
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RJ&\Z%^Z>m&k LTft, flfctf* h V £A % 7k*ft* U C **$<D 

5 ^hy^AT^h\ y^i>A^ h y ^fvvvy/vT^ k*ot^* 

(2, 6-Lutidine), try *Sf1#V>1f 0 

10 -#5£ (6 2) T?^$tb5^***«Eld»»b, tfis-cfeai-srtfcio 
£ 2 Xg©S^^fT 5 £ 2: #T't So 

S?*^*— r/K THF V S?**tf-5^ 1, 2 f^i^* $? 

15 **3R*£ ; * n * * 5^ ^pn*M, BS^^X. 1, 

*ftE;Tirb^> N, N-^W/U7 5 K (DMFh S^Tvv*^*^ 

20 7/i/# y ^JS7K^b1& ; ^hy 5rAif^/K, 

At e r t-^h^^K^OT/V^y^JiT/Va^VK; yf!>A^y7of 

y da^©7;^ y &jR*sMbfe ; try s?^ DBu^^^ams^s^ifb^ 
y -<D*%mk&® (i) ^ttttsMt^^^is, 
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mmm 1 

2-T%S-4-7fl>*n£&mm. N' - (2, 3-^oP-4H-fx; 
[3, 2-b] t°n— /V- 5 t K7^y 
5 a) 4, 5 — v 5 ^ n a^^-^ai^— 2 — ^7/VJj?' 3 rv^T/V'T t K 



^4bl (2, 3-^Pnft7xy) (3. 00 g) &THF (15m 
1) fclMfU -7 8^^^, Z.(D&mZn-7i-;lsy3-$J*<D 1 . 6M 
-3r1?->«£ (13ml) -7 STCKlTll^lRISl^Ufc. 

10 DMF (1. 7ml) fciBTU SSIt#Ilt2H»Lfe 0 KJ&ffi^ft 

&ffiQiiLfcTi' s e-VA*.wm (2 5mi) km*., mm^^mmu %m 

tlltm®;®**?*? V* >^7-f-fc± 9»«U 2 (2. 92 

g. HX$8 2%) frtt£Httfc UT#fc 0 
15 b) 2, 3 -S?*P p-4H-fi7 [3, 2-b] ^a-;>-5-*/V^yl 



2 0%-rhv v^vzcZ'}*^? ;-^mwi o. 87 g ) fc^z-zv a 

Oml) ffUL, Or^MLfeo i©?^^ HJ6#!ll©a) T*#£>ft;Mk 



ml) Sr*TU Otmo^^Lfc, BL&IB&to&mftM.ttiTy'e-t 
J» 7 mm (400ml) fcJn*., ^xf/Vtiffi Lfc„ S&ffJ&fc 




Cl , 



ci 2 . 




20 ^2 (1. 3 1g) iTi?Kft»a^ (3. 7 3g) ©^/-/V}« (5 
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&?u>v h^97-f-K:J:»)»»U fc£*3 «2-TS?K-3- (2, 3- 
^ppft7xy-2-^f;l') T ^ y /Vg^ f-^x 7=-/l<) (8 6 1mg) £ 

fc-fr*3 (8 6 1mg) **VW (4ml) fc»#U 3 0^W3S^ 
5 Lfc„ RJfca^fc&SfflS^ftftLfcflL -^f-V (8ml) fcJn*., tfftfibfc 

(3 2 1mg, 2»W19%) «r3tft*NI*LT#fc. 
c) 2, 3-i??nxz-4H-7'X>/ [3, 2-b] t°P — /V- 5 -*/VjJ?^ 



10 




IlilOb) T#feiV^k:^4 (14 1mg) / -/V ( 2 m 1 ) 

*«?Lfc|* % KYyV-y—tim® (0. 5ml) fciiut, 5 BfrflBaBIE Lfc. SJ® 
»£*&»JE*«Lfcfcs * (6mL) trJn*.. HffflLfcHfcfcSSU 
*£Lfc 0 5Si«S:*£E«*i-6::itJ:9*H>fk:^«2 3 (I04mg, W7 
15 7%) SrJ|^Sfcb-C#/t. 

1 H — NMR (6{fi N 4 0 0MHz, DMSO-d,) 

4. 44 (2H, brs), 7. 13 (1H, s), 9. 58 (1H, brs), 
12.47 (1H, brs). 

d) 2-7$ / -4-7/V*vgM.%Wt N' - (2, 3-^PB-4H-f 
20 [3, 2-b] >V-5-%;Vtf~;V) t F7^V 

Cl H Cl H 28 

HJfe^JlOc) -e#e>tlfc-fk^2 3 (10 4mgh 4-7;Vtn7yh? 
=/Hfc (9 OmgK HOB t • H z O (lOOmg) £DMF (3. 5ml) 
m«#L % iftfcEDC (1 12mg) %Mk.^ Hl:tl4fflf#L/; 0 S 
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Omg, J&*3 6%) fcfftr^T^iU-cifc. 
£ft0S 1-2 

5 2-7^/-4-7;^O^fi N' - (2-^tru-4H-^^7 [3, 
2-b] tfo-/V-5-*^Ja?=/V) tK7i?y 

a) 2-^oa-4H-fx; [3, 2-b] tf 5 

10 mMWKDb) tmmzLT, 5-^nnft7i>'-2-7/V7 f tK13 
(2. OOg) fr& N *jBfc*ftl5 (1. 54g, 2gtf&4>l|Jl¥4 9%) 

'H-NMR (8t, 400MHz, CDC1 3 ) 

1. 38 (3H, t, J = 7. 2Hz), 4. 36 (2H, d, J = 7. 2Hz), 
15 6. 8 7 (1H, s), 7. 03 (1H, s), 9. 19 (1H, brs). 

b) 2-^op-4H-fi; [3, 2-b] l^P-/V-5-^>t t K 




HJSflSJlOc) iTOtCLT, fo&mi 5 (2 4 0mg) iD*IM«25 
20 (1 8 4mg, W8 1%) ^Lfc. 

'H-NMR (Slit, 4 0 0MHz, DMSO-d 6 ) 

4. 4 5 (2H, brs), 7. 00 (1H, d, J = 2. 4Hz), 7. 04 

(1H, d, J=l. 2Hz), 9. 53 (1H, s), 11. 85 ( 1 H, s). 

c) 2-75;-4-7;Vtn^lfl N' - (2-^PP-4H-fxy 
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[3, 2-b] t°n-/v-5-*/^^^) t V5i?y 



CI 




H ft A 



MMfflKOd) h LT, 2 5 (3 16mg) H-7;Ptn7y 

b^/V^J;^ 0 (8 0mg, 8 4%) IrtfiTWr^it 

5 T#fco 

H«J 1 - 3 

2-7^y-4-7;Vtn-$-lft N' - (2-^0P-4H-fx; [3, 
2-b] lfa-^-5-^/V^=^) fcKyi^V 

a) 2-^=f)V- 4H-fxy [3, 2-b] ^B-;V-5-*;^ySI ^ 
10 /Voc^y 1 /!^ 



H»Jl©b) tiilcLt^ 5 - ^ Wt7x y- 2 vr^f 
tK16 (1. 0 g) frt> s mM\\^m\ 8 (3 16mg, 2»1R$1 
9%) ^fe^i:LT#fc 0 
15 'H-NMR (5{Su 4 0 0MHz, CDC1 3 ) 

1. 38 (3H, t, J = 7. 2Hz), 2. 55 (3H, s), 4. 36 (2H, 
d, J = 7. 2Hz), 6. 63 (1H, s), 7. 04 ( 1 H, s), 9. 03 
(1 H, b r s ). 

b) 2-*f-?V-4H.-J-^; [3, 2-b] t°V»-Jl>-5-%A>-$-yM fcK 
20 7 K 
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mnmi<Dc) tmm^Lx, oiemg) *tm.tt&m2 

6 (2 0 8mg, 7 0%) & ftfitA t LT#fc 0 
1 H~ NMR (SffiC, 4 0 0MHz, DMSO-d 6 ) 
5 2. 4 7 (3H, s), 4. 35 (2H, brs), 6. 69 (1H, s), 6. 
94 (1H, s), 9. 37 (1H, brs), 11. 52 (1H, brs). 
c) 2-7^/-4-7;Vto^If» NT - (2-^f/>-4H-fx/ 
[3, 2-b] tfn— /v-S-tf/vsj^A-) t 



10 mmmifOd) b¥\m\^X^ ^*2 6 (3 16mg) a>£>, £JBfc£-*»3 
1 (8 0m g> 45%) ^rH-fer^/V^T^ t LT#fc: 0 
HWJl-4 

2-7S/£&#^ N' - (2-^PP-4H-fi; [3, 2-b] tfP- 
;v- 5 -*/v^-;k) t F^i?y 




mmmuDd) tmmzvx, cn»ji-2©b) iTO^uT#&^5) 

4t&%)2 5 (1 23ms) iT^^s/H**^ «Hb^*3 2 (1 5 4mg, 

8 2 %) &J$6T ^/V? 7 * t Lt#fc. 

H»Jl-5 

20 N* - (2-^n-4H-fx; [3, 2-b] fc°n~/V-5-;*7 
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(HlfiflJ 1 - 2 © b ) tmmfr^XmbtlZ) 1k&®l2 5 (13. 5mg) & 
THF (2ml) £»U *8raWLfc. ^fc^^/V (8/tl) fcr© 

T^X*M\Z$nftL1t a r©@^^^lLt«#%3 4 (16. Omg, 
3 3 %) Srftfc. 
Jtttffll 1-6 

N' - (4H-^y [3, 2-b] t°n-/V-5-^/V^=^) t 

10 

a) 4H-fx; [3, 2-b] If P— /V- 5 -^;V^>-^ ^;V^^;V 




H»!jl-3tf>a) f t7xV-2-^/l/#^v'7/Vft K 

frb&mit&m 2 0 Lfc 0 
15 X H-NMR (fik> 4 0 OMHz, CDC 1 3 ) 

1. 39 (3H, t, J = 7. 2Hz), 4. 37 (2H, q, J = 7. 2Hz), 
6. 96 (1H, dd, J = 5. 7, 1. 0Hz), 7. 14 ( 1 H, m), 7. 
32 (1H, d, J = 5. 7Hz), 9. 16 (1H, brs). 
b) 4H-fx/ [3, 2-b] fc e t3-/V-5-#,M^^ 

<XVC0 2 H 
20 22 

HMJ 1 - 6 <D a ) X-nbMit&m 2 0 b P ? AX-Mfctm^X 
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1 H — NMR (Sm, 4 0 0MHz, DMSO-d 6 ) 

6. 97 (1H, d, J = 5. 3Hz), 7. 04 (1H, d, J = l. 6Hz), 

7. 49 (1H, d, J = 5. 3Hz), 11. 9 (1H, s), 12. 5 (1H, 
s). 

5 c) N' - (4H-fx; [3, 2-b] fn-Zl— 5 -#/Vtf?z=. 

/V) t K7v?V 



S#^t h°7i?VZKfeiSltZ>Zk\Z.£ 9, ^S-fb^3 5 (1 5 4mg, 8 
10 2%) ^QT^fVyr^h LT#fc 0 
H«J 1 - 7 

2-T^/-4-7/^n^S#^ N' - (3 -^a?-4H-7n [3, 2 
-b] 5 A-) tK7^K 



15 H»Jl©d) ^I©^)fe-e, ^M{b£«#fc 0 
H3£fll2 

2- 7? /-4-77V^a^E#^ N' - (2-^Pn-6H-fx; [2, 

3- b] fn- /V-5-#/V^~/l') MYyitl/ 

a) 5-^npf^7iy-3-*;^y| ^^/v^^-r/v 




fc&%>5 (3-ft7x^;vsj?y^f;n^7^) (2. 14g) £Tir 

(20ml) KmMU or^^iPLfCo r^^^^^/V^];^ 
(1. 8 1ml) £}®Tb N MKTJMH»#L;fc 0 r^^tJllO%^a 




35 




Br 
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wtr h vv j*7kmm (loomi) *mtl, mmzx 2i$mmwLtc 0 z<d%.j& 
in, mmik&voe (i. 26 g , ^4 8%) zmco 

5 b) (5-^noft7xy-3-^;V) )V 
s 6 % 

3f^7/V^!?WF7^K (2 7 0mg) SrTHF (10ml) fcl®^ 
U OtK:fr£PLfcm> IWJ2©a) r*#p5ttfe^^6 (1. 2 5g) <DT 
HFM (5ml) 4r»TU OtJfcT 2 H£|RIS#Lfc. r©S^|UNtt 
10 (5 Om 1 ) fcJH*.* ^StT2«#Ufc 0 £ ©S*S2S^ftSrftlfc3i^T? 

#fe^fc»4fc*Sr*9A^i3^h^97-f-|!:j:!33|»«u «Hft:^8 (5 7 
9mg, JR* 5 5 %) &#fco 

c) 5-^poft7xy-3-*/v#^7;vf t K 

is s 8 sJ 10 

H»j2<2b) T?#6>*Lfcfc*&*&8 (5 7 6mg) &?VVft/UJ» (10m 
1) fc*A?U -fktt.T'ylfy (2. 8 8g) 5 0trt2^»L 

▼ hf7-7s(-\z£. ohrru mmfc&mio (3 0 3m gN W5 3%) 

20 fc 0 

d) 2-^an-6H-fx; [2, 3-b] t°n — /V- 5 -^/l^y^ 3^ 

• 10 «,,, 

*JS«l©b) iRMtSCLT, ft-g-lftlO (2 9 3mg) ^6>, SSft-g* 1 
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2 (2 0 5mg, 2»^4 5%) fcJSftJfcii i LT#fc. 
*H— NMR (Sm, 4 0 0MHz, CDC1 3 ) 

1. 38 (3H, t, J = 7. 2Hz), 4. 34 (2H, d, J = 7. 2Hz), 

6. 90 (1H, s), 7. .00 (1H, s), 9. 41 ( 1 H, brs). 

e) 6H-fx; [2, 3-b] tfu — /V- 5 -itA'ti^M tK 

S B 12 8-^|| o 24 



<Dc) fcWBtfcLT* {k&®12 (9 0mg) $1^2 4 

( 7 1 m g , 8 4%) £ LT#fc„ 

10 1 H — NMR (Sfu 4 0 0MHz, DMSO-d 6 ) 

4. 41 (2H, brs), 6. 93 (1H, s), 7. 14 (1H, s), 9. 
53 (1H, brs), 11. 86 (1H, brs). 

f) 2-T$/-4-yjl>*u£M<&& N' - (2-^an-6H-fxy 
[2, 3-b] t 9 a-/V-5-^/V/j?^;V') t 

H 24 H 29 

HWJl^d) tmm\ZLX, fc&%}2 4 (9 0mg) d>P>, iifb^2 9 
(3 3m g> 2 8%) SrHfeT^/V^T^i Ut#fc„ 

a) 2 - 7 ^ - 4 - 7;^P^If tt K7 K 

H 

H0,C- 



H^l H/l 

4-7/Vto7yf7=;H (7. 0 gh HOB t • H 2 0 (8. 2 9 gh 
ED C (9. 4 9g) SrDMF (98ml) l^iLfcf, t v^-Tkfn^ 

(21. 92mi) &>tra*u mm.fcX3mmmnhtc 0 ^©s«{ctk»x: n 
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%.tc 6 #e>tife@fr*5^u mfc&mvxmmik&vo (2. 7 8 g , 3 6%) 

5 b) 2-7^/-4-7;VtP$.|fSN' - (2-^OP-6H-fi; 
[2, 3-b] t'n-/V-5-*/^=/V) t K7i?V 



fc&m 1 2 SriiSro^jfe^T/V^ y MfrfrM \sXik^m 5 0 £r#fc 0 
50^51 £H»J 1 - d ) £ Rfc^ST'EJfcSttTfc^* 2 9 OR* 
10 9 0%), 

HJfiW 2-2 

2-T$y£&#Hfc N' - (6H-fxy [2, 3-b] t°P -/W- 5 
tfn/V) t 

a) 6H-fi; [2, 3-b] fc?n-/V- 5 -#A>tfyWt ^>V^*Tfr 




*H— NMR 40 0MHz, DMSO-d 6 ) 

1. 30 (3H, t, J = 7. 2Hz), 4. 27 ( 2 H, q, J = 7. 2Hz), 
20 6 . 9 9 - 7 . 0 2 ( 2H, m), 7. 12 ( 1 H, d, J = 5. 5Hz), 12. 
2 (1H, s). 

b) 6H-fa:; [2, 3-b] fcTtz-/V- 5 




50 



51 
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21 H 

mmm 2 - 2 © a ) r^e>^fc^% 1 9 st^im^ h y ?^i?;&n*:9^ tt 

1 H — NMR («^, 400MHz, DMSO-d 6 ) 

6. 94 (1H, d, J = l. 9Hz), 7. 00 (1H, d, J = 5. 6Hz), 

7. 08 (1H, d, J = 5. 6Hz), 12. 1 (1H, s), 12. 5 ( 1 H, 
b r s ). 

c) 6H-fx/ [2, 3-b] t°o— /V- 5 fcK?5?K 

OTVco^ _ Ctvf NH ° 

s H 21 s 8 027 

mMM2-2<Db) "C#e>ilfc^*2 1 (5 8 4mg) N fcK?S>f— 
* (2. 18ml), EDC (6 8 8mg) rfcittHOBt • H 2 0 (5 5 0m 

g) SrDMF (10ml) t>-ei2«#bfc 0 M*fc**trJniU tfffib 

^27 (416mg, Jfc^6 6%) &#fc 0 

1 H — NMR (Slit, 4 0 0MHz, DMSO-d 6 ) 

4. 36 (2H, s), 6. 97-7. 01 (3H, m), 9. 43 (1H, s), 
11. 8 5 (1H, s). 

d) 2-T§S$M& N' - (6H-fx; [2, 3-b] t°n-^- 5 - 




^IWlOd) t RJ«|C UT, ft&m 2 7 (1 2 3mg) i7yh7=/^ 

fex tlft^3 3 (1 5 4mg, 82%) SrH^T^/l^r * £ LT#fc 0 
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mmm 2-3 

2-T$/-Q-t ?-/lsg&mn N* - (2-^nn-6H-fx; [2, 3 
- b ] t° o 5 - %jvtf=.;v) t K9 i? K 




5 Hffiftl 2 © f ) i LT\ £jgft;£*>«r#fc. 
^IJfefl! 2-4 

2- r$/-4-7/V^-a^S#lfe N' - (2-7WP-6H-fx; [2, 

3- b] tfu-/V- 5 -tfA-^-AO fcK?S?K 




HJfefcl 2-5 

3, 4-i?7;v*n£g.m& N' - (2-^nn-6H-fi/ [2, 3- 
b ] t° p — )V- 5 - ;& t K5i? K 

15 nwj2©f) ^iicLt, mmfc&m&wt. 

MMffl 2-6 

^7*y-3-^/V7}?^ N' - (2-^PP-6H-fxy [2, 3- 

20 ^wj 2 © f ) t mm\z ur, 
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H2S$l2-7 

2- {2- [N' - (2 u n-6H-fx; [2, 3-b] tTo— /W- 5 - 

H H 0 OH 

S-^N 0 0 \=/ 
H 

Journal of Organic Chemistry, 1 9 9 If, 5 
6^-, 6#, 2 2 6 0^— &£TJ?WO0 3/0 3 7 8 6 4fc|§^<A;5i5ki|^ 

*^J3 

6H-fxy [2, 3-b] tfn-A— 5-#/l^J?i/M (2, 
1, 4-i?kKB-2H-WD^-3-^) 7?K 




HIMf8l-4 .fcra#lELT#&ft5fl5'&*3 2 (8 6mg) SrTHF (3m 
1) itb^»**^M?^A (6 4mg) N 7R (0. 12ml) & 

Mz.ft 0 ^<Dm&m%*$i'&, hv**?y (2 7m g ) zMz-fto zom&® 

jEffcj&l LT^jS>fb^ 36 (75mg, 83%) £#fc 0 
3-2 

3- ((6H-fi; [2, 3-b] tfP-/V-5-^/I^#=/k) T^y) -2, 

4- S>*-*y-i, 4-^t KO-2H-WD y 
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w u h yL_ 

Vf&O - c*HK> 

33 " 37 

£06« 3 i: LT\ (H»j2-2iTO^UT#^,tt5) ^3 3 

(8 6mg) ±DIIft^3 7 (7 5mg, 8 3%) Sr#fc„ 
Jdtffl 3-3 

a) 2- (2-:/t3^-:ch3rV) £MR 



' 0H ^ jp^°v^ t 

s COOMe ^^COOMe 



f-y^^f/V (3. 0 4g) fci^fvl^/WATS K (DMF) (2 0m 
1) WLfci, MlcT^Bft^y^A (3. 3 2g) 4:1,2-^^ 
^ (5. 2ml) ■ fcJlljfcfc. i©»^8 Ot^*mfc{|M*#Lfc. 

-fc«fc U ftlBfc** (1. 15g N J«2 2%) LT#fc e 
'H-NMR (fiffi, 3 0 0MHz, DMSO-d 6 ) 

3. 78 (2H, t, J = 5. 5Hz), 3. 78 (3H, s), 4. 38 (2H, 
t, J = 5. 5 Hz), 7. 0 6 (1H, dd, J = 7. 3, 7. 3Hz), 7. 
17 (1H, d, J = 8. 4Hz), 7. 53 ( 1 H, ddd, J = l. 8, 7. 
3, 8. 4Hz), 7. 65 ( 1 H, dd, J = l. 8, 7. 3Hz). 
b) 2- (2-^P^-^h^^) 3c,&#^ 



(TY ^^ Br 



COOMe ^^XOOH 

2- (2-^n^E-^ h^ri/) ^^v^^-r/v (1. 1 5 g) 

/-/V (8. 8 Oml), r f7t KP77 V (8. 8 0ml) O^I^ 

«?U £ftfc4N yWfcfclJ^A (Li OH) (2. 20ml) ^tt^St 
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Lfco tffWUfcHft&aiBU *jHfc-£* (5 9 0mg, W5 5%) £H3&@ 

'H-NMR («f, 4 0 0MHz, DMSO-d 6 ) 
5 3. 7 8 (2H, t, J = 5. 6Hz), 4. 37 (2H, t, J = 5. 6Hz), 
7. 03 (1H, dd, J = 7. 4, 7. 4Hz), 7. 13 ( 1 H, d, J = 
7. 6Hz), 7. 48 (1H, d.dd, J = l. 8, 7. 4, 7. 6Hz), 7. 
62 (1H, dd, J = l. 8, 7. 4Hz), 12. 58 (1H, s). 
c) 2- (2-^t3^ji h^r^) N' - (2-^an-6 H-^y 

10 [2, 3-b] t°n— /W- 5-#/V#:=A) t K 



HWJl^d) t l^il^LT x 2- (2-/P^xh^) $|fl (12 6 

mg) kfc&*B2 4 (1 1 lmg) «£ «K ^®<ffc^ (170mg,K$7 

6%) ^^mtLT^ 0 
15 1 H — NMR (5^ 3 0 0MHz, DMSO-d 6 ) 

4. 07 (2H, t, J = 5. 5Hz), 4. 45 (2H, t, J = 5. 5Hz), 

7. 11-7. 25 (4H, m), 7. 54 ( 1 H, ddd, J = l. 8, 7. 

3, 7. 5Hz), 7. 81 (1H, dd, J = l. 8, 7. 7Hz), 9. 92 
(1H, bis), 10. 51 (1H, brs), 12. 04 (1H, brs). 
20 d) 2-fBB-6H-fx; [2, 3-b] A'- 5 -tf/Htf^B* (5 

-^-^ry-2, 3-^t Ko-5H-^y^ [f] [1, 4] tf-sSMHftf 4 

— < A) 7$ K 



Br 



24 



H H O v 
H 
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2- $M& N' - (2-^PP-6H-fi; 

[2, 3-b] fo-;>-5-*;^;V) fcKy^K (1 6 7mg) 
;^Arn* (DMF) (3. 5ml) fc$£8¥U iftfciMfcfr !l * A (22 
6mg) ittjSE*©3^^hy^ASrJP^ so'cemiS^it. 

U ^JSft^ (112mg, W8 2%) JfifeS^atlt 
HJfetfiJ 3-4 

2 n P - 6H-fiy [2, 3-b] If p — /V- 5 -jfrA'tf^Bfc (6-7 

io /v^-n-i, 3-^dry-3, 4-i>t fo- iH—fy^y y y- 2— < 



WOO 3/0 6 8 7 4 3 -g-Klftl^fifc Lfcte^to 1 0 1 (3 0Omg) £T-fe 

15 *#Lfc« % Kfttt**£U <t&® 10 2 tr#fc 0 

ft^l0 2M7mlMUf, |b^#2 4ttts 13 0tM 

@#£5J&L, &ffS£&LT£J®ft£4& (2 5 9mg N 5 3%) %£&®ftb L 

20 Hi60y 3-5 

2-^na-6H-fi; [2, 3-b] tfB-^-S-*^*^! (8-7 
/l^P-2, 5-^^y-l, 2, 3, 5-Tf7tKo^y/ [e] [1, 
4] S?71? t°^-4— f/W 75 K 




0 



H 



101 102 
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0 




29 



9 (3 3 5mg) ^THF 2 0 m 1 N t'Vi?yO. 5ml^fe^5iS 

LT, ftfttt (19 9. lmg) &#fc„ r«M^S:DMF4ml WUc 
^> aWM/^lOmg, »!)!>A2 7 6iiig^M 1 8 Ot^#iB. 
LT2^TO#L^ 0 r^J5&^^7K«r*Pt. ^ra^^m^^V (6 0ml) 

m&&mLxmmfc&® (8 6. om gs 22%) 
mmm 3-6 

2-^i3P-6.H-^/ [2, 3-b] \f v—;V- 5-#fr#>& (7-7 
15 /M-P-2, 4 - v>fc Ko - 2 H-^y !/ >- 3 ->T^) 

7^ K 




mmm 3 ^ i^^^^^-c^^ 2 9 <t 9 m.m\t&m*mz 0 

fOI#lj3-7 

20 2-^no-6H-fx/ [2, 3-b] t°P — /V- 5 -^A-tJ?^ (5-y 
fvV-2, 4-^tf*P-2H-W!)y-3-'f;V) 7 

5 K 
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HJSM 3-8 

2-$vu-6H-^^J [2, 3-b] fct-;l/- 5-*/UjJ?V^ (6-t 




^»j3-2 (^fc«^»j3) kmufcLxmmte&m&ntco 

MMM 3-9 

10 2, 3-^nn-4H-fx; [3, 2-b] fcTn— 5 -tf^tf^R 

(7-7/^13-2, 1, 4-i?tKo-2H-^t/JJy-3 




15 3-10 

2-^pp-4H-7P [3, 2-b] P-A'- 5 -jfrA'Jjf^Bfc 

5 K 
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F 



mmm s-n 

2-7/^n-6H-fx; [2, 3-b] tf a — fr- 5 (7- 
5 7jV*u-2, 4-i?3r*y-l, 4-^.tFP-2H-W!iy-3-^ 



MMW 3-12 

10 2-^PCt-6H-^^/ [2, 3-b] Ifn — ^-5-#/l^^ (5, 7 

7-i?tFP-5H-f7ya [5, 4-d] 



WO 03/03786 4 &£TPmMW 3 £ 2 4 J; 0 ^Jg 

15 fc&®%%1t 0 

mmm 3-13 

(2-^np-6H-fx; [2, 3-b] tfP-/V-5-*;V#yt) N' 
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*3-;\< 4-r^ft7xy-3-*;v^^v-f MBM. (29lmg) 

(2, 6-Lutidine) (0. 5 8ml), MJ*7^y(l 4 9mg)»SBtfCo £ 

5 <DM&m%mnx*immmnh± 0 :©mcm2 4 (3 2 3m g ) » 

3-14 

2-^oo-6H-fx; [2, 3-b] t°n -;V- 5 -jfr^tf^g* (2, 4 
10 -i?**y-l, 2-i?tKn-4H-fx; [3, 4-d] fc°JJ^y-3- 



^»j3 - 1 3^n^fitc^mt:^^ /-^(sm\)\zmmv±o zom 

&mZ4N7kWifc1-V y <^AtK^(0. 4 3ml)^M, gilt3 0^I# 
15 Lfeo iOM^ftt, 6N^m7K(0. 3 3m l)^P^c 0 ffffl@ft:^6 



4H-fxy [3, 2-b] tTp-/V- 5 -^/V^^ N' - 



H H H H3C-SO3H 

S^-x N-NH 2 H3C-S /=\ .S^x N-N /=x 

25 H H nn 




«J4 



20 



38 



WO 2004/113345 PCT/JP2004/008917 

fl3^*2 5 (6 2mg) %*?;~-;V (0. 6ml) tiiLfc. 
^X4%$n*^*^X7A'aV^mWlL (8 3mg) &MtL* 3I^M»# 

— r/WT*gfe^bfe 0 ZomW-fr* * S—fr (2 . 0ml) ciSLfc. rtuc^ 
5 (3 0 a 1) SrillJt5£8Kfci^#fce>*lfc. w(D^|Cx- 

JI(»t5i:*»l5^3 8 (9 4mg, 8 0%) *6feJS*fc LT#fc. 
«M4-2 

2-r§y5SfAW N' - (2-^nn-4H-^y [3, 2-b] tTta — 
10 ;v-5-^;v^=/v) tK7^v p- h/v^^^./^^^ 




*Jfc0!ll-4-C#fettfc'fb'fr*3 2 (6 3. 7mg) &THF (5ml) 
'$SU itb^p- h/Wt^/V*^-*^ (5 4mg) 4rim^tfc 0 #6>*bfc 

15 mmfflk ITSIM 3 9 (8 6mg % 8 9%) £#fc 0 
H»J4-3 

2- T^y-4-7/V^-T3^S#^ N' - (2-^o^-6H-fxy [2, 

3- b] trp-;k-5-^/^=/V) tK7^K p- hAaa^A'sfcvBMfi 




20 HJIM 2 © f ) &tfHJ60!| 4- 2 b mmi- UT, **MK l/t«IM» 
H»j4-4 

2- T5;-4-7/Vto$IfKN' - (2-^on-6H-fiy [2, 

3- b] tTo— /V-5-^/V#^V-) tKy^K p- 
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HJSM4-5 

1-h])$J* 2- {2- [N' - (2-^ap-6H-fx; [2, 3-b] t° 

^° 

H H 0 0-Na 

S~^N 0 0 \=/ 
H 

a) 5- (2-^nn-6H-fx; [2, 3-b] tfn — /V-5-^) -3 
H- [1, 3, 4] ^-^rf-^T/-;W-2-^-i/ 




ft^2 4 (2 6 5mg) S:mty(5 OmDlCiiU O^C^SPLfc 
#Ufc^s i&HSU MJES^LT^Sfb^ (2 4 5m g> 82%) fcj&H&fi 
X H-NMR (Sfig, 4 0 0MHz, DMSO-d 6 ) 

6. 83 (1H, s), 7. 16 (1H, s), 12. 39 (1H, s), 12. 
4 3 (1H, s). 

b) N-T^^/V-N- ((E) sl>) •b?V/^y(A> $ xx ]} J? 
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105 

Ib^l 0 5 (1. 9 9 g) Zhfr^y (40ml) t*#U VV&> (3 
ml) Srflnx., SMfrLfcffc* hV&xyy (2. lOg) SrJn&fco -<£KJ« 
Sri 3 0tt#JILT21$FWLfc o K&afcSrttfS-eJ&aiLfclfe, 
l^*Lfc 0 #fetL/t»ttSr»iBIL % MEftftLTMfcfrtt (2. 5 8g % 9 
9%) &»6HfrfcLT#fc. 

c) 5- (2-^on-6H-fx; [2, 3-b] t°a— /V- 5 -^/V) -2 

-*-*y- [i, 3, 4] t^t^ry-;w- 3-#;i^y^ N-y^-yv- 

N* - (E) -J/rV'] fc K 7 K 




5- (2-^no-6H-fi; [2, 3-b] bTo— /V- 5 — f/U) -3 
H- [1, 3, 4] *kWT*/—fr-2-*r>' (2 4 5mg) &&;4cDMF 

(4ml) \mmVtc a ^©»«K16 0%**ft^M;$rA (4 4mg) &JJI;fc, 
5 5tH#IltliWLfc 6 U N-7x=^-N- 

((E) -^^j;^) j}>W**>(;V K (2 8 5mg) 

(2 . 5ml) &;bn;fcfcfc N 7 O c C^#^bT 5 mmmWhtc 0 Z<DRj&mzfr 
2 0mUM, IHta^'A' (2 0ml) T&ttJLfCo #k;fr;fc^$l£t&fn*I 
ft?" MJ !> AzK^ (10ml) "CifeifrU f£ft& % MjE««gLfc 0 #e>ttfc» 
^Sr*7A^P^h^77^-»J:J;t)^U *JHfb£*r ( 2 2 1 m g ) *W 

d) 2-^PP-6H-fi; [2, 3-b] t°u— />- 5 ^gft (3, 

5 -my-i-7i-/p- [i, 2, 4] b y T s syi?y-4-' r/>) r s 

K 
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5- (2-^PD-6H-fx; [2, 3-b] 5 -J ;V) -2- 

**y- [1, 3, 4] t^ti?ry-;V-3-*/^^ N-7x^/V- 
N* - [l-7i=/V^f- (E) -Pt^] tK5i?K (221mg) 

(10ml) K®Ml<tCo I©^fi:6Nlf (2ml) fc^*., 10 
0^C{Jl#mL-C3^S#Lfc e r^^^^-C^Ufc^, #rtbbfc@ 
#£$t&U mmit^ (12 7mg N 3 3%) LT#fc 0 
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Sg-1 



No. 




iH-NMR 


1 


H H HA_ 

CI H 


(m, 400MHz, DMSO-cU) 
6.35(lH,m),6.48(lH,dd,J=4.0 / 12.0Hz), 
6.74(2H,brs), 7.23(lH,s), 7.65(lH,m), 
10.17(lH,s), 10.25(lH,s), 12.60(lH,s). 


1-2 


H H H,N 

H 


(m, 400MHz, DMSO-d 6 ) 
6.36(lH,td,J=8.4Hz,2.5Hz), 
6.50(lH,dd,J=11.6Hz,2.6Hz), 6.76(2H,s), 
7.08(lH,s), 7.18(lH,d,J=4.2Hz), 7.67(lH,m), 
10.12(1H,s), 10.18(lH,s), 11.99(lH,s). 


1-3 


H H HA 

H 


(5tt, 400MHz, DMSO-de) 
2.50(3H,s), 6.34(lH,m), 
6.47(lH,dd,J=4.0,12.0Hz), 6.69(lHs), 
6.73(2H,brs), 7.09(lH,s), 7;64(lH,m), 
10.02(lH,s), 10.08(lH,s), 11.60(lH,s). 


1-4 


H H 

•'-CtX>-0 

H °° 


{m, 400MHz, DMSO-de) 
6.39(2H,s), 6.54(lH,m), 6.74(lH,m), 
6.76(lH,s), 7.08(1H», 7.19(2H,m), 
7.58(lH,m), 10.09(lH,brs), 10.17(lH,s), 
11.99(lH,s). 


1-5 


H 


(511, 400MHz, DMSO-de) 

7.08(lHs), 7.19(lH,s), 7.52-7.59(3H,m), - 

7.91(2H,m), 10.39(2H,m), 12.0(lH,m). 
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1-6 


H 


(841, 400MHz, DMSO-ds) 
6.99(lH,dJ=5.3Hz) / 7.24(lH,s), 
7.45(lH,d,J=5.3Hz), 7.51-7.63(3H,m), 
7.94(2H,m), 10.27(lH,s), 10.45(lH,s), 
11.86(lH,s). 


1-7 


Br 


(S-fit, 400MHz, DMSO-de) 
6.36 (1H, t, J = 4.2 Hz), 6.50 (1H, dd, J = 11.8, 
2.6 Hz), 6.75 (2H, s), 6.98 (1H, d, J = 1.4 Hz), 
7.66 (1H, dd, J = 8.8, 7.0 Hz), 7.92 (1H, s), 
10.04 (1H, s), 10.11 (1H, s), 11.96 (1H, s). 
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*-2 



No. 




*H-NMR 


2 


H H «A 

H 


(5jfi, 400MHz, DMSO-ds) 
6.34(lH,m), 6.48(lH,dd,J=4.0,12.0Hz), 
6.74(2H,brs), 7.10(lH,s), 7.18(lH,s), 
7.64(lH,m), 10.11(lH,s), 10.16(lH,s), 
12.04(lH,s). 


2-2 


H H . 

OHK> 

H 


(8$., 400MHz, DMSO-ds) 
6.43(2H,brs),6.55(lH,dd,J=7.5,7.5Hz), 
6.74(lH,d,J=8.4Hz),7.06(2H,m).7.16- 
7.22(2H,m), 7.60(lH,d,J=8.1Hz), 
10.09(2H,s), 12.01(lH,s). 


2-3 






(8tt, 400MHz, DMSO-de) 
2.21 (3H, s), 5.55 (2H, s), 6.39 (1H, d, J = 6.2 
Hz), 6.52 (1H, d, J = 7.7 Hz), 6.97 (1H, t, J = 
75 Hz), 7.17-7.23 (2H, m), 10.09 (1H, s), 
10.41 (1H, s), 12.09 (1H, s). 


2-4 






(m, 400MHz, DMSO-de) 
6.37 (1H, td, J = 8.5, 2.3 Hz), 6.51 (1H, dd, J = 
11.9, 2.4 Hz), 6.75 (2H, s), 6.84 (1H, d, J = 2.9 
Hz), 7.14 (1H, s), 7.67 (1H, t, J = 7.5 Hz), 
10.10 (2H, s), 11.92 (1H, s). 


2-5 




F 


(8Ht, 400MHz, DMSO-de) 
7.05 (1H, s), 7.17 (1H, s), 7.59 (1H, q, J = 9.3 
Hz), 7.80 (1H, bis), 7.93 (1H, dt, J = 13.4, 4.6 
Hz), 10.95 (3H, brs). 
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2-6 




(SR 400MHz, DMSO-de) 
7.12 (1H, d, / = 1.9 Hz), 7.20 (1H, s), 7.57 
(1H, dd, / = 5.1, 0.9 Hz), 7.65 (1H, dd, / = 
2.6, 1.3 Hz), 8.26 (1H, dd, /= 1.4, 0.7 Hz), 
10.26 (1H, s), 10.28 (1H, s), 12.04 (1H s). 


2-7 


H H 0 OH 

SrH 0 0 
H 


(Sit, 400MHz, DMSO-de) 
4.90 (2H, s), 7.10-7.15 (3H, m), 7.24(lH,s), 
7.53 (1H, m), 7.88 (1H, m), 10.20(lH,s), 10.37 
(1H, s), 12.00 (1H, s), 13.32 (1H, s). 


3 


H Vs 

H 


(8iC, 400MHz, DMSO-de) 
7.10(lH,s), 7.27(3H,m), 7.74(lH,m), 
7.97(lH,m), 10.93(lH,m), 11.72(lH,m), 
12.08(lH,m). 


3-2 


H >~N. 

H 


(m, 400MHz, DMSO-de) 
7.08-7.13(2H,m), 7.24-7.31 (3H,m), 
7.75(lH,m), 7.99(lH,d,J=7.7Hz), 
10.84(lH,s), 11.73(lH,s), 12.13(lH,s). 


3-3 


H / 


(Sffi, 300MHz, DMSO-de) 
3.85(2H,t,J=4.8Hz), 4.54(2H,t,J=4.8Hz), 
7.08-7.22(4H,m), 7.54(lH,ddd, J=1.8, 7.3, 
7.3), 7.78(lH,dd,J=1.8,7.7Hz), 10.88(1H, 
brs), 12.06(lH,brs). 


3-4 


o 

S^Sl 0 0 
H 


(m, 400MHz, DMSO-de) 
4.43 (1H, d, /= 17.1 Hz), 4.50 (1H, d, /= 
17.1 Hz), 7.20-7.24 (2H, m), 7.35-7.41 (2H, 
m), 8.14 (1H dd, / = 5.6, 8.8Hz), 10.85 (1H, 
s), 12.09 (1H, s). 
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3-5 


0 


(8ft 400MHz, DMSO-de) 
4.15 (2H, s), 6.96 (1H, dd, J = 10.2, 2.3 Hz), 
7.10-7.15 (2H, m), 7.21 (1H, s), 7.86 (2H, dd, 
J = 8.8, 6.5 Hz), 10.69 (1H, s), 11.04 (1H, s), 
12.05 (1H, s). 


3-6 


H Vfl 
S^M 0 0 ^— ^ 


(Sit, 400MHz, DMSO-de) 
6.99 (1H, dd, J = 9.7, 2.3 Hz), 7.13 (1H, td, J = 
8.7, 2.5 Hz), 7.21(lH,s), 7.22 (1H, s), 8.05 
(1H, dd, J - 8.8, 6.0 Hz), 10.93 (1H, s), 11.87 
(1H, s), 12.13 (1H, s). 


3-7 


H >~N 


(6ft 400MHz, DMSO-de) 
2.66 (3H, s), 7.05 (1H, d, J=7.4Hz), 7.10 (1H, 
d, J =7.9Hz), 7.19 (1H, s), 7.23 (1H, s), 7.56 
(1H, t, J=7.9Hz), 10.81 (1H, s), 11.58 (1H, s), 
12.10 (1H, s). 


3-8 


0 H 

H !Ml 

H OH 


(8ft 400MHz, DMSO-de) 
7.11 (1H, d, J = 8.8 Hz), 7.19-7.21 (2H, m), 
7.23 (1H, s), 7.29 (1H, d, J ■ 2.8 Hz), 9.76 
(1H, s), 10.85 (1H, s), 11.47 (1H, s ), 12.11 
(1H, 8). 


3-9 




(ollE, 4UUMrlZ, UMbU-d6) 
6.99 (1H, dd, / = 2.3, 9.7Hz), 7.13 (1H, m), 
7.34 (1H, s), 8.05 (1H. dd, / = 6.0, 8.8Hz), 
11.02 (1H, s), 11.88 (1H, s), 12.70 (1H, s). 
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3-10 




(8^, 400MHz, DMSO-de) 
6.72 (1H, d, / = 17.2 Hz), 6.95-7.02 (2H, m), 
7.13 (1H, td, /= 8.8, 2.3 Hz), 8.04 (1H, dd, / 
= 8.8, 6.0 Hz), 10.78 (1H, s), 11.74 (1H, s), 
11.85 (1H, s). 


3-11 


H 

H 


(8ft, 400MHz, DMSO-de) 
6.87 (1H, d, J = 2.8 Hz), 6.99 (1H, dd, J = 9.7, 
2.3 Hz), 7.13 (1H, td, J = 8.7, 2.2 Hz), 7.22 
(1H, s), 8.05 (1H, dd, J = 8.8, 6.0 Hz), 10.87 
(1H, s), 11.86 (1H, s), 12.04 (1H, s). 


3-12 


S^N 0 0 N 
H 


(5l£, 400MHz, DMSO-de) 

7.19 (1H, s), 7.23 (1H.S), 8.77 (1H, s), 10.91 

(1H, s), 12.14 (1H, s), 12.65 (1H, s). 


3-13 


H.C 0 

s— y N o 0 


(Sit, 400MHz, DMSO-ds) 

3.76(3H,s), 7.11(lH,s), 7.23(lH,s), 7.71 (1H, 

d, J = 3.7 Hz), 8.32 (1H, d, J = 3.7 Hz), 

8.97(lH,bis), 9.47(lH,s), 10.23(lH,s), 

12.05(lH,s). 


3-14 


S-^N 0 0 H 
H 


(6tt, 400MHz, DMSO-de) 
6.95 (1H, d, J = 3.2 Hz), 7.19(lH,s), 
7.22(lH,s), 8.53 (1H, d, J = 3.2 Hz), 10.79 
(1H, s), 11.50 (1H, s), 12.10 (1H, s). 


4 


N 0 HN ^— ^ 
H 


(8tt, 400MHz, DMSO-dfi) ! 
2.30(3H,s), 7.14(lH,s), 7.25(lHs), 
7.69(2H,m), 7.83(3H,m), 9.62(lH,m), 
10.00(lH,m), 11.03(lH,m), 11.72(lH,m), 
12.19(lH,m). 
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4-2 


H H ¥/_ ^ 

H 


(5fi£, 400MHz, DMSO-de) 
2.33(3H,s), 5.60(2H,m) / 6.69(lH,m), 
6.84(lH,m), 7.08-7.16(5H,m), 7.46(2H,m), 
7.66(lH,m), 10.25(2H,m), 12.0(lH,m). 


4-3 


H HH 2 N 

S"^N 0 0 W 
H 


(6ffi, 400MHz, DMSO-de) 
2.29 (3H, s), 6.37 (1H, td, J = 8.5, 2.5 Hz), 
6.50 (1H, dd, J = 11.8, 2.6 Hz), 7.10-7.11 (3H, 
m), 7.29 (1H, s), 7.47 (2H, d, J = 8.3 Hz), 7.66 
(1H, t, J = 7.7 Hz), 10.10 (1H, s), 10.14(1H, 
s), 12.01 (1H, s). 


4-4 


H H 

CI— \ II y <s )} — \ /-F 
S-^-N 0 0 W 
H H 2 N 

H 3 C-fy|-0H 
W 0 


(5llt, 400MHz, DMSO-de) 
2.29 (3H, s), 6.35-6.53 (2H, m), 7.10-7.12 
(3H, m), 7.20 (1H, s), 7.48 (2H, d, J = 7.9 Hz), 
7.67 (1H, dd, J = 8.6, 6.7 Hz), 10.12 (1H, s), 
10.16 (1H, s), 12.02 (1H, s). 


4-5 


,0 

Hi 

H H 0 0-Na 

S-^N 0 0 W 
H 


(5|S, 400MHz, DMSO-de) 
4.42 (2H, s), 7.03 (1H, dd, / = 5.6, 12.5Hz), 
7.10-7.22 (3H, m), 7.43 (1H, m), 7.73 (1H, d, 
/ = 7.9 Hz), 10.18 (1H, s), 12.03 (1H, s), 12.48 
(1H, s). 


5 


H 


(511, 400MHz, DMSO-de) 
7.20-7.28 (3H, m), 7.47-7.54 (2H, m), 7.58- 
7.62 (2H, m), 11.13 (1H, s), 11.70 (1H, s), 
12.35 (1H, s). 
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5-2-5-5 

mmm 1 ~ 1 - 7 *s *ut 2-2-7 ttbxnzmmw 5 * mm^^ta-i^ti 

kZ.Z$ZZJfmzX, ^WJ5-2~5-5<D<b^^#5^t^-C^S„ #£>ft 



5 



No 


-G1-G2-G3- 


Ri 


R2 


R3 


R* 




5 


-S-CH=CH- 


H 


H 


H 


H 2 N 




5-2 


-S-CH=CH- 


H 


H 


H 


C0 2 H 

rO 




5-3 


-S-CH=CH- 


H 


H 


H 






5-4 


-S-CH=CH- 


H 


H 


H 


XO a H 




5-5 


-S-CH=CH- 


H 


H 


H 







HJ&0i| 6 - 6 - 1 4 

-1 4©fc£^&#5£i2S-c£5 0 #fcft5fls£fbfc*41CJs*l,fc. 



96 



WO 2004/113345 PCT/JP2004/008917 

ii-4 



KTn 
1MO. 


-G1-G2-G3- 


R1 


R2 


w 


6 


-CH=C(d)-S- 


H 


H 


Vnh 


6-2 


-CH=C(C1)-S- 


H 


H 




6-3 


-CH=C(C1)-S- 


H 


H 




6-4 


-CH=C(C1)-S- 


H 


H 


^b 


6-5 


-CH=C(C1)-S- 


H 


H 




6-6 


-CH=c(a)-s- 


H 


H 


0 


6-7 


-CH=c(a)-s- 


H 


H 




6-8 


-CH=C(C1)-S- 


H 


H 




6-9 


-CH=c(a)-s- 


H 


H 




6-10 


-CH=c(a)-s- 


H 


H 
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6-11 


-CH=C(a)-S- 


H 


H 




6-12 


-CH=C(C1)-S- 


H 


H 


LI 


6-13 


-CH=C(C1)-S- 


H 


H 




6-14 


-CH=c(a)-s- 


H 


H 


-9> 



hjs$i 7~7-i6 

m&m 1-1-7 *5 £tf 2~ 2 - 7 iRI*<C^rife*fcW:i^lpC5^?fe^T> 
«^7~7-l 6©^4fc*#5r.i*st?#5. »e>ft*fc«fr*«r*5R:35*l, 



WO 2004/113345 PCT/JP2004/008917 



No. 


-G1-G2-G3- 


R* 


R2 


R3 


R4 




7 




XI 


O 


n 


0 K> F 




/-Z 




XI 




XT 

xl 






7-3 


-o-c(ci)=ch- 


H 


H 


H 






7-4 


-0-C(CI)=CH- 


H 


H 


H 


HoN 




7-5 


-oc(a)=CH- 


H 


H 


H 


C0 2 H 

\ /a 

cK-> 




7-6 


-o-c(Q)=ch- 


H 


H 


H 






7-7 


-0-C(d)=CH- 


H 


H 


H 


.C0 2 H 

V . ■ V 


- 


7-8 


-0-C(Cl)-CH- 


H 


H 


H 






7-9 


-0-CH=C(Br)- 


H 


H 


H 
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7-10 


-0-CH=C(Br)- 


H 


H 


H 




- 


7-11 


-OCH=C(Br)- 


H 


H 


H 






/-L£ 




TT 
Jtl 


TT 

xl 


ri 


o >== / 

H 2 N 




7-13 


-0-CH=C(Br)- 


H 


H 


H 


K> 




7-14 


-OCH=C(Br)- 


H 


H 


H 




- 


/-ID 




n 


n 


n 


xo 2 h 




7-16 


-0-CH=C(Br)- 


H 


H 


H 







5 *#y 9— tfasGi-p&^y a-yyi^ts^ciMts y 

9 1 mM^f ^ ^/-^-MIW (pH7. 0, 0. 2 m 

M PMSF, 250 mM NaCl, 0. 0 2 5%BSA^f) {CT§6*8 

10 0 n g/mLfctfJRLfcfc^Sr/S^fc. &9$Lb UT> 2 5 mM Tris-H 

ClrM®^(pH7. 2, 2 5 0mM KC1, 6 . 2 5 mM MgCl 2 , 6. 

2 5mM EGTA, 1. 2 5 mM glucose— 1 — phosphate, 
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2. 5mg/ml glycogen, 7. 5 mM g 1 u c o s e^^) 
V^fco ttftHttO. 5%v?^^/V^/V^dr^K (DM SO) CtHllLfc, tfcgfc 

-Yh ^y-^fc 5 0/z 1 $&fcMT?2 05HHI£J£;$*fcfc. 6 5 On 

&Wim<om / (3yhB-;H-^^tt)) XI 0 0 (%) KL«fc«JgfctJL 
10 fc„ 

^-6 



£ JMH N o . 


H L G P a l=»r *B*IB*Stt 


2-2 


+ 


3-2 


+ 



HLGPafc^5»i*E*i£teWU IC50 (nM) tf* 1 0 0 nMELk 1 0 0 
0 nM5feiSI©*§£-S: + ^ 10 0 nM*i^ + +^Lfe, 

15 

&mw (2) jff^y 3^y*^*!) 7 -»a» 

a— .X — l-^77i-b (glucose — 1— phosphate) &r % :fc 

X^^VaA^-f (phosphoglucomutase) ^.t^/l-a — * 

- 6 -^7i- b 7 s t Ka^f-f [glucose — 6— phospha 

te dehydrogenase (G 6 PDH)] £iSV^y ^Bfc<E#£j£\ 

25 ^/Va./- 5 6-t^7i-f (glucono 

-5-lactone 6-phosphate) f£^&L7t 0 G 6 
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PDH©lR**^fc|RbTNADPd>fe±^**L5NADPHSr*ltiJLfc. 

!)3-^7^!l7-fS:3iaM§tfcS f 9$M&©iSlM&M£ 1 0 0m 
mo 1/LBESiHt (pH6. 8, 2mmo l/L EDTA^f) KIT* 
5 #Utt>©«rJBV^fc. SftiLT, y ^ttMff (16mmol/L KH 2 
P0 4N 24mmol/L Na 2 HP0 4 tt) SrfflV^fc. 8U/mL ftXft? 
^ 3 ^^ £ (phosphoglucomutaseK 60 U/mL G 6 
PDH^fliB E SMlCtllLfc. (1. 4mmol/L 

NAD P , 3 Ommo l/L MgCl„ 8/zmol/L ^A-a — X- 1, 6 

10 -i?*^7x-f (G 1 u c o s e — 1 , 6 — d i p h o s p h a t e ) , 8m 
g/mL ^!la-^, 40mmol/L BES, 0. 8mmol/L ED 
TAM) ^Va-^^t (7 5 mm o l/L j/A-a-*, 10 0mm 

o l/L BES, 2 mm o l/L EDTA^f) fc^ft^ih/WKL-fc. ttRtt 
Ktt 1 %DMS 0^*»*fcte»fl|Lfc. 

15 ^/V=-^*«2 0 L, SH^2 0 /t L, fO&JMflfflftl 0 0 /i L N ft&fe 

«2 0i«L©a-^*^ y a^if^^ht Mf^y a-y^*??- 

20/i L^^^^^/Wa^^-f (Phosphoglucomutase) 

% G6PDHI^2 0 vL&mtolrZZbfrZQ&mRfe&MMiZtto 
g£$i£Lfc e 5^MR^S*fc*, 3 4 0 nmfcfctf 3 

mmwomw (%) r (1- wmmmnnmrnm / 

^©BMfcfiHSO) xiooj (JiJ;D^ffiLfc e 
25 ic 60 |ir±. RMMK5 0%Srt«Etf % M«©»£©£ J: D gjft^&Wtt U pi 
#*5 o%i©35^6>#e>*i5aiAJ:0jmjLfc. 
±flB«ft^©tt*j»S*Sr* 7 Lfc, 
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+ + 


4-5 


++ 


3-5 


+ + 


5 


+ 



HLGPal^tSilllSttli, IC5 0 (nM) tf* 1 0 0 nM£U: 1 0 
0 nMffcffi<Z>m&% + * 1 0 0 nM^tr+ + ^Lfc 0 
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pmm (3) jfc*^a-^tine©a)fcfirSs 

Jt««f»^A'3-^»*fc-^*.«151i^m^fc. db/db-r^7 (10-1551 
St#fcV*J:$fcu l#5|ER:##»7Ufc. 4J$|«j8&£&, db/db-7«j77tl 

10 rtia^lfofc (Dunnett^S). 



^-8 



HJSffil N o . 




o. 




2-4 


++ 


3-6 


+ + 


2-5 


++ 


3-7 


+ + 


3-4 


++ 


3-10 


+ + 


3-5 


++ 


3-14 


+ + 



jfiL«M6TftUBH\ f/I>»i^l0 0 mg/kgP;T©illi+s &e>fc:i 
0mg/kg-aTO^H:+ + 1^Lfe. 



15 

^M{i0*^ffl®$ttfc#M2 003-1 7721 3£S8£t LT*3'!K ^ 
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i . ( i ) 




(1) 



5 &t* s 

R 1 fi> TK^H^X^Tv-^-efc!? ; 

-Gi-Gjj-Gg-IS, — S-C (R 6 ) =C (R 6 ) -C (R 6 ) =C (R 
10 6 ) - S-> -O-C (R s ) =C (R 6 ) -C (R 6 ) =C (R 6 ) -O-, 
-N (R 7 ) -C (R 6 ) =C (R 6 ) -C (R 6 ) =C (R 6 ) -N (R 7 ) 
— N = G (R s ) -S-Xn-S-C (R 6 ) = N-T&«? (^^T\ R B lk 

R 4 f3\ 



20 =x«, =o, =si«=NHtfc9 ; 

Ate, -N (R 8 ) - (Jlit% R s tt**«^ C^eT^/VSXftS^S 

Sr^rurv>T<>j;v^r y-/vStf&sh -c (r 9 ) (r 10 ) - r 9 
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-SMot, C 3 . T ^n7^S^LTUHs - (CH 2 ) m -N 



H 2 ) p -CO-R 19 pHtOXttl-'4©»8kT?fcl? % R 19 &e&g 

(R 21 ) Cif, R 20 &tfR 21 f*x R-Xf±*ftoT, i4LT, **JK^ 
C 1 . e 7;^;H, T y^^lXfiCj.! 8 7^3^^;^=;v7;v^r;H 
15 T?fc5a\ ^«R 20 s.t^R 21 ^P^i-5^Jg^^-^t;:^oT, 

>" ,(CH 2 )q 

/^rs/g-c&s) Sr^L-cfeiv^) -o- (ch 2 ) r -R 2a (r 



5 Bft, 





(iiT, R 11 , R 12 . R 13 , R 14 &tfR 15 &, KI-XttM^oT, 
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S'SXtt-N (R 26 ) (R 26 ) (r£T\ R 26 S.U?R 26 W:x R-X»*ftoT, 
5 #B8-r.5«Jg : ?-fc-HfgfcfcoT, 



iV>) t^Sh -O-CO-R 27 (tit, R 27 ttC 1 _ 6 7/l"*71'T 

SU£&^L-CVvCfc,J:^:r!J-/l'S* T^Jev - (CH 2 ) j.-COO-R 3 

0 (ttr% P ' ttp*ra*-efc0, R»°tt**iR^ mfcafcfcfru-cvvtfcj: 

15 *->fr&-?Wi&:&ftXi>£^) -CON (R 31 ) (R 3 2 ) R 

%LX^Xt£^TV~/l>>m~QhZ>), -CO-R 83 (tits R 33 ftC 1 _ 6 T 
fr*/VMX\Zm&M%GLX^Xh£^TV*-/l'mxh%) XIZ-CO- (CH 
2 ) r .-R 34 (III?, r' fir tmmxhV), R 34 teC x _ 6 Tfr*V7 $ / 

R 16b ~R 18 «WR 17b -R 17 «lt H-XltI4ot, Tfc*^. /Niayv 
C^eW/H, 7S/£, -COOR 

25 5) XI2-CON (R 31 ') (R 8 2 ) (ttT?, R 3 *' &tfR 8 2 * f*R 3 'RVR 3 

Yli, -S-, -O-XHt-N (R 3 8 ) - (ttt, R 36 «7X^»XfiC a _ 




A" ,(CH 2 )q' 




— N, 
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6 TATA'S (iC,_ e T;V*;vmiLs ^;^^rv'/l'SXIir b 7 V V A-gT** 



R^&tfR 38 ^ m-xft#lfto-c N *gyiwK /np^^ii^ c 

Ci.eT/Vndr^ T $ J tK^S, C 2 _ 7 T 

IXIi-O-CO-R 42 R 42 tt, Cj.JWS, C^eT/V^r 

io ^ ;ix}j;c 2 . 12 i?r/^7^ST*fc5) ; 

ZB\ -CH 2 -CH 2 -, -C (R 43 ) =CH- N -C (R 43 ') = N- X -N 
= N- N -CO-, -CO-CHj-, -CO-O- -CO-CH 2 -0- 
-CH 2 -CO-NH- -C (R 43 ") (R 44 ) — N (R 45 ) - (iiT\'R 4 
\ R 43 \ R 43 "&tfR 44 J;t, PI-XttUfcoT, tKS&IK^ C 1 _ e 7VH*A' 
15 £^«&g£^LT^Tt>J^ry-/vgT'fc?K R 46 «. C x _ 
6 T /V^j^m (^ICj.eT/^ /V-S tt * /V # * S'/HiX ft C 2 _ 7 T iV =j * 

-C (=U) -N (R 48 ) - (i^T\ =Uft=OXIi=ST?fe9, R 48 }2R 
45 £IhJ^-C*&5) Xtt- (CH 2 ) s-O- (5$;*, s » 1 ~ 3 Ogfrefe 9 % 
20 y^W^Stt^ySTflE&SjftT^TfcJ;^) T'fct? #^f^ (i) 





5 



(iv) 
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^mmtzmmm+k-mKizix, 



cm- (ch 2 ) t- (^^. tte2&tc\±3xhv), ^fvyifwvst 

10 *&£tlTl^T 1 £><fcH N - C O-NH- CH 2 -X\t- C H 2 -NH- C O -1? 

Wtt-CO- -cs-;$m-CH 2 ; 
V^J-CO- -CS-X»-CH 2 -t'fc!) ; 

V 2 fi-0-, -CH 2 -Xli-N (R 46 ) - {ZCX\ R 46 te % *Sfjj|^\ C 
15 1 -e7***&X}*W.&m*%LX^Xb£^T V Xh<9 ; 

Vgft-CH (R 47 ) -Xit-N (R 47 ') - (m% R 47 *3«tTj?R 47, 

V-frgX-hZ) XhZ>) ZMf&LXhM xmzhzm&\?n-/i'fc&®, 

zofxi h*?iyyx\* : ttitb<Dmm±ff®i>nz>&o 

20 

2. -S-, -O-Xte-N (R 86 ) - (r R S6 ^7K^m^X« 

Zd5, -CH 2 -CH 2 - -C (R 43 ) =CH-, -C (R 43 ') =N-, -N 
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=N- A -CO-, -CO-O- -C0-CH 2 -O- -CH 2 -CO-N 
H n -C (R 43 ' ) (R 44 ) -N (R 46 ) - (££T*> R 4 \ R 43 \ R 43 " 
RVR 4 *te s m-XK&ftoX, C 1 _ 6 7A'*^;£XttfitfeJte# 
WCUV^7!)-/HiT?Jb!), R 46 J*s 7k*IJ!H\ C^sTWS (Hi 
5 ic : . 6 r/v^i'Sft* /usj?^ C 2 _ 7 7/v= ^ ;v*!?:=:;vgT?«& 

£*VCt>±V*) X«C 2 _ 7 T/V=r^r^/^-/V^-efe5), -C (=U) — N 
(R 48 ) - (r.£-C?s =Ufi = OX«=ST?fet>, R 48 riR 4e ^l^aT*fe5) . 
Xte- (CH 2 ) s-O- (afc*, sltl-S^S^trfeD, ^fl/^Slit^f 

10 R^&tfR 41 ^ |^-XttI*ot, fcmm*, C^T^A^ C^eT 



15 ^f>^^±rF^u#§^o 

20 4. R 4 ^ 



Ate, — N (R 8 "')' - Cl^T*, R B "\t^mm^. C^eT^^/VSXttSU 

S*^TLr^TfeJ;v>Ty-^St?fe5)> -c (r 9 ") (r 1 °") - (^rr% 





WO 2004/113345 



PCT/JP2004/008917 



ot> C 3 _ 7 i/^aT/V^/VS^^LTt>«J;V^ N - (CH 2 ) m — NH— 




(c«) % (d«) • % < e '> % W) 



(f2') (g') 

(rr-C, R 1X \ R 12 \ R 13 \ R^'&tfR 16 ' tt, H-Xf*HftoT, UK 

hng, zk^g, ^7;S, /M3m;vS, 77/v^S, WfcK*#LTV> 

T*>J:^7y-^S, 7!J-;v^5/S, ^h^U/i^ MJT^y/^ - 

(CH 2 ) p -CO-R 19 (r£T\ p*5j:tfR 19 tt»3fcEl fclWC*>*K 

-O- (CH 2 ) r -R 23 (d^T?, r*5it^R 23 ttit^l tll^-efeS)^ 

-O-CO-R 27 R 27 «|f^l fc^iTCfcS) X«-N (R 28 ") 

(R 29 ") (i^A R 28 ".K.tfR 29 " tt, IH-Xfim^oT, C x _ 
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eTA^/HiK W9&tt\sX^X%tL\^TV-A'^ - (CH 2 ) p .-COO 

ST**tfe*^Tt>J:VO XhZ>), -CON (R 31 ) (R 32 ) (m?, R 31 ^. 
tfR 32 }SIjf5fc:Bl kmmx-h*), -CO-R 33 (rrt> R 8a HtlS3fcJgl £ 
ftm*?bZ) Xli-CO- (CH 2 ) r .-R 34 (r^T% r ; & £tf R 3 4 teff 

R 16b ~R 16 «MR 17l -R 17s lWSl ii^a-efct), 

y' tt-s-xtt-N (R 8fl ) - (r:^ R 36 (tit^i iRiifc-efcs) x 

R 3 ^R 4 ^P^-r5^JI^t-^(J:^oT 

R 39 " 




(i 1 ) ("') (iii') 




(iV) (V) (vi') 

42 (^n-C N R 42 M#:>Il TffcO ; 

Z' « N -CH 2 -CH 2 - % -C (R 43 ) =CH- -N = N- N -CO-, 
-CO-CH 2 -, -CO-O-, -CO-CH 2 -0- -CH 2 -CO-NH 
-C (R 48 ") (R 44 ) -N (R 46 ') - (r^T% R 4 \ R 43 "S.tJ ? R 44 

\m 3jt33i 1 £ mmxb v % r 46 *j* n c 1 _ 6 r/WM'£xra:c 2 _ 7 7 
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;V^**s3ul>i$-;vm-?hZ>), -C (=U) -N (R 48 ') - (ii^ =U 

r*=o;*ri=s r 48 * teR**tmmx*hz>) X\t- (CH 2 ) s-O- 



10 «f&LTfc£< ; 

q' ra- (ch 2 ) t- (sS'K t fS2Xf*3-efc»K i/ySttt^ys , i? 

ff^frlWCk'^X -CO-NH-CH 2 -XI*-CH 2 -NH-CO-T* 
M ; 

W ft-CO-Xli-CH 2 -tfe!l ; 
15 V x ' *5j;tfV 2 ' «-?:iX^M^10V 1 fciU«V 2 i:llia-efc!3 ; 

V 3 * te-CH (R 4 7 ") -X«-N (R 47 '") - R 47 "^R 4 

7 "'«, iu-xii*4ot, ^mm^xitm^^vx^x-hx^rv-^m 



5. Y* -S-Xtt-N (R 3 6 ) - (ii^ R 36 «tK^- : ?X«C 1 _ 6 
Z ' t)K ~CH 2 -CH 2 - -C (R 43 ) =CH- N -N = N- % -CO-, 
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-CO-O- -CO-CH 2 -0-, -CH 2 -CO-NH- -C (R 48 ") 

(r 44 ) -n (r 46 ) - (rrt, r 4 \ r 43 " RxfR 44 \m^mi tmm 

-C (=U) -N (R 48 ') - =Uli=OXH:=S-e 
r 48 ' «R 48 ^l^a-efe5) 3Ut- (CH 2 ) s-O- (5£tf\ stel~ 
3©H^:t?fe«5 N t^uymtzttymxmmisnx^xh*:^) xhv y 

7 T >V***yJj ;Vtf-;V&X-bZi)\ ifcV^tR 40 ' RXfiR 41 ' tmmiTZmmm 



6. -G,-G 2 -G 3 -^ -S-C (R 6 ) =C (R 6 ) 5fjf;fc« 1 75 

7. -Gj-Gj-Gj-^, -C (R s ) =C (R 6 ) - S -T'fcSff 1 75 
3SS±?l : #U§5iS. 

8. -G,-G 2 -G 3 -^ -O-C (R 5 ) =C (R 6 ) -TffcSif^ 1 75 




9. -G 1 -G 2 -G 3 -^ % -C (R 6 ) =C (R 6 ) -O -*C 1 75 
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10. -G 1 -G 2 — G 8 -^, — N (R 7 ) -C (R 6 ) =C (R 6 ) 
^175S5^V>-ftt^^f3mo^t°P-/Wb^, %<D7u K9y^Xtt-t 

11. -Gi-Gjj-Gg-d^ -C (R 5 ) =C (R 6 ) — N (R 7 ) -TffcSffll 

12. -G 1 -G 2 -G 3 -^ > -N=C (R 6 ) -S-T*S><51f#lltt£5 0 

13. -G^Gjj-Gg-tfS, -S-C (R 6 ) = N--Cfc5»:#Sl72r£5© 

1 5. |»*5ll7JrSl 3©v^^d^2H5m©^t'n-/Hb^^ ^(Ozfxx k? 
5HLGPaPl$^J 0 

16. l #35 1 3©v>Tjxd>{ci|B«oiBl^tfi3-/V'fb^, W0K7 
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